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BUILDING  LOADS  ANALYSIS  AND  SYSTEM  THERMODYNAMICS 
(BLAST)  PROGRAM  USERS  MANUAL  —  VOLUME  ONE  SUPPLEMENT 
(VERSION  3.0) 


1  INTRODUCTION 


Background 

The  Building  Loads  Analysis  and  System  Thermodynamics  (BLAST)  computer 
program  is  a  comprehensive  set  of  subprograms  for  predicting  energy  consump¬ 
tion  and  energy  systems  performance  and  cost  in  buildings.  BLAST  Version  2.0, 
which  was  released  for  public  use  in  June  1979,  contains  most  of  the  simula¬ 
tion  capabilities  required  to  analyze  the  energy  performance  of  buildings.^ 
However,  BLAST  Version  2.0  was  not  well  suited  to  studying  passive  solar 
applications  or  to  analyzing  large-scale  industrial  facilites.  Because  cf 
this,  blast's  simulation  capabilities  were  expanaed  and  BLAST  Version  3.0  was 
created. 

New  or  revised  simulation  capabilities  incorporated  in  BLAST  Version  3.0 
i ncl ude : 

Expanded  scheduling  options 
New  output  report  options 
Generalized  report  writer 
Interzone  heat  transfer/ventilation 
Movable  insulation 
Dayl ighting 

Exact  internal  solar  distribution 
Radiant  temperature  control 
Exterior  radiant  interchange 
Mechanical  ventilaticn 
Process  heat  as  heat  source 
Latent  air-to-air  heat  recovery 
Water-cooled  packaged  systems 
Induction  unit  systems 
Direct-drive  chillers 
Evaporative  and  well-water  condensers 
Purchased  steam  from  utilities 
Expanded  weather  processing  program 

Although  BLAST  Version  3.0  expands  the  simulation  capabilities  of  BLAST 
Version  2.0,  users  familiar  with  BLAST  Version  2.0  can  use  BLAST  Version  3.0 
without  modifying  their  approach  or  their  BLAST  input.  The  BLAST  Version  3.0 
Input  Language  allows,  in  some  cases,  two  ways  of  specifying  an  input.  For 
example,  to  take  advantage  of  the  new  scheduling  option  in  BLAST  Version  3.0, 
the  user  must  input  the  schedules  according  to  the  format  described  in  this 


^  D.  C.  Hittle,  The  Building  Loads  Analysis  and  System  Thermodynamics  (BLAST) 
Program,  Users“Manual ,  VoTumes  I  an‘d’Tr,~Techm’caV  "Report  (Tft) 
E-153/ADA072272  and  ADA072273  Tb.S.  Artny  Construction  Engineering  Research 
Laboratory  [CERL],  June  1979). 
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booklet.  If  the  user  wishes,  however,  he*  may  use  the  BLAST  scheduling  capa¬ 
bilities  as  described  in  the  BLAST  Version  2.0  Users  Manual  by  specifying  the 
schedules  in  the  Version  2.0  format. 

In  two  cases,  the  BLAST  Version  2.0  input  command  may  not  be  allowed  in 
BLAST  Version  3.0.  If  one  of  these  commands  is  input,  a  warning  message  stat¬ 
ing  that  this  command  is  no  longer  applicable  to  BLAST  Version  3.0  will  be 
issued.  The  two  cases  are  (1)  the  specification  of  heating  and  cooling  sea¬ 
sonal  operation  within  the  DEFINE  CONTROLS  section  of  the  lead  input  block, 
and  (2)  the  EQUIPMENT  ASSIGNMENT  section  of  the  plant  input  block. 


Scope 


This  instruction  booklet  is  a  supplement  to  the  BLAST  Version  2.0  Users 
Manual;  it  explains  to  those  familiar  with  BLAST  Version  2.0  how  to  exercise 
the  additional  simulation  capabilities  of  BLAST  Version  3.0.  However,  an 
understanding  of  the  material  in  this  report  is  not  required  to  use  BLAST  Ver¬ 
sion  3.0.  Every  effort  has  been  made  to  ensure  that  the  instructions  given  in 
the  BLAST  Version  2.0  Users  Manual  apply  to  BLAST  Version  3.0.  This  booklet 
is  only  for  users  interested  in  BLAST  Version  3.0's  addi tional  capabilities. 

Beginning  BLAST  users  should  obtain  a  copy  of  the  BLAST  Version  2.0  Users 
Manual  and  become  thoroughly  familiar  with  it  before  attempting  to  use  this 
instruction  booklet. 


Instruction  Booklet  Outline 


Chapter  2  updates  the  sample  input  deck  given  in  Chapter  2  of  the  BLAST 
Version  2.0  Users  Manual.  Chapter  3  details  Version  3.0's  additions  to  Ver¬ 
sion  2.0  lead  input  data.  Chapter  4  lists  new  building  description  input  and 
describes  the  expanded  simulation  capabilities  of  the  loads  subprogram. 

Chapter  5  lists  Version  3.0  system  description  input  and  explains  the  addi¬ 
tional  capabilities  of  the  fan  system  simulation  subprogram.  Chapter  6  gives 
Version  3.0  additions  to  the  central  plant  description  and  describes  the  new 
capabilities  of  the  plant  simulation  subprogram.  Appendix  A  describes  how  to 
use  the  WIFE  program;  Appendix  B  describes  how  to  use  the  BLAST  Report  Writer. 


*  The  male  pronoun  is  used  throughout  this  booklet  to  refer  to  both  genders. 
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2  BLAST  EXAMPLE 


(19-23)* 


A  simple  input  deck  for  the  BLAST  program  is  shown  in  Figure  1.  This  is 
new  version  of  the  sample  deck  shown  in  Chapter  2  of  the  BLAST  Version  2.0 
Users  Manual.  Note  that  the  Version  2.0  sample  deck  will  also  be  correct  for 
BLAST  Version  3.0;  Figure  1  lists  some  of  the  new  language  which  is  allowed 
for  BLAST  Version  3.0.  This  example  is  not  intended  to  illustrate  all  the 
features  of  BLAST;  users  must  consult  the  BLAST  Version  2.0  Users  Manual  and 
the  remainder  of  this  booklet  for  complete  instructions. 


BEGIN  INPUT; 

RUN  CONTROL; 

NEW  ZONES,  NEW  SYSTEMS,  PLANT, 

REPORTS(ZONE,ZONE  LOADS, WALLS, 

SYSTEM, SYSTEM  LOADS, COIL  LOADS, 
hUU[PMP;NT  PARAMETERS, PLANT  LOADS), 

UNlI'S(ENGLISfl)  : 

DEf-TNE  ELOORS; 

SLAP  :  (DIRT  12  IN, CONCRETE  -  SAND  AND  GRAVEL  4  IN, 

FINISH  FLOORING  -  CARPET  RUBBER  PAD); 

END; 

DEIINE  LOCATION: 

COLUMBIA  =  (LATr38.9,LONO=92.3,TZ=6) ; 

END; 

DEFINE  DESIGN  DAYS: 

COLUMBIA  SUMMER  =  (hIGH=95,LOW=73,WB=78,DATE=21 JUL, 

PRES=405, WEDNESDAY ,CLEARNESS= .95) , 

COLUMBIA  WINTEhr(HlUH=26,LOW=6,WB=25,DATE:21JAN, 

PRES=405, SATURDAY) ; 

END; 

PROJECT  ="WORKSHOP  OFFICE  MODULE"; 

DESIGN  DAYS  =  COLUMBIA  SUMMER,  COLUMBIA  WINTER; 

WEATHER  TAPE  FROM  OUAN  THRU  31DEC; 

LOCATION=COLUMPIA; 

GROUND  TEMPERATURES  =  (40,42,48,55.62,67,70,69,63,55,48,42); 

MAKE  UP  WATER  TEMPERATURES  r  ( 50 ,52 , 54 ,58 ,60 , 62 ,60 , 58 , 57 ,55 , 53 ,5  1 ) ; 

Figure  1.  Version  3.0  sample  input  deck. 

"^KumberY  Tn  parentheses  are  the  pages  in  the  BLAST  Version  2.0  Users  Manual 
on  which  the  material  under  the  section  heading  in  this  booklet  is  discussed. 
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BEGIN  BUILDING  DESCRIPTION; 

DIMENSIONS: 

WIDTH1=12. ,HEIGHT1=8. ,  WIDTH2=8 . ,HEIGHT2  =  4., WIDTHS  =  24,; 
BUILDING  =  "NEW  OFFICE  WEST  WING"; 

NORTH  AXIS  =  0; 

ZONE  1  "LEFT  END  UNIT": 

ORIGIN:(0,0,0) ; 

NORTH  AXIS  s  0; 

EXTERIOR  WALLS: 

STARTING  AT  (0,0,0)  FACING  (180) 

EXTWALL04  (WIDTH1  BY  HEIGHT1) 

WITH  WINDOWS  OF  TYPE 

SINGLE  PANE  HW  WINDOW  (WIDTH2  BY  HE1GHT2) 

AT  (2,2) 

WITH  OVERHANG  (WIDTH1  BY  3) 

AT  (0,  HEIGHT1), 

STARTING  AT  (0,25,0)  FACING(270) 

EXTWALL04  (25  BY  HEIGHT! ); 

PARTITIONS: 

STARTING  AT  (WIDTH! ,0,0)  FACING  (90) 

PARTITION  18  (25  BY  HEIGHT!), 

STARTING  AT  (WIDTH! ,25,0)  FACING  (0) 

PARTITI0N18  (WIDTH!  BY  HEIGHT!); 

ROOF: 

STARTING  AT  (0 ,0 ,HEIGHT! )  FACING  (180) 

ROOF04  (WIDTH!  BY  25); 

SLAB  ON  GRADE  FLOOR: 

STARTING  AT  (0,25,0)  FACING  ( 180) 

SLAB  (WIDTH!  BY  25); 

PEOPLE  =  2,  OFFICE  OCCUPANCY; 

LIGHTS  =1.7,  OFFICE  LIGHTING; 

INFILTRATION  =  20 CONSTANT; 

CONTROLS  =  NIGHT  AND  WEEKEND  SETBACK  WITH  SINGLE  THROTTLING  RANGE, 
8  COOLING,  16  HEATING; 

END  ZONE; 

ZONE  2  "  LOWER  MIDDLE  UNIT  ": 

ORIGIN:  (WIDTH! ,0,0) ; 

NORTH  AXIS  =  0; 

Figure  1.  (Coni'  6) . 
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SAME  AS  ZONE  1  EXCEPT: 

EXTERIOR  WALLS; 

STARTING  AT  (0,0,0)  FACING  ( 180) 

EXTWALL04  (WIDTH1  BY  HE1GHT1) 

WITH  WINDOWS  OF  TYPE 

SINGLE  PANE  HW  WINDOW  (W1DTH2  BY  HEIGHT2) 

AT  (2,2) 

WITH  OVERHANG  (WIDTH1  BY  3) 

AT  (0,  HEIGHT! ); 

PARTITIONS: 

STARTING  AT  (WIDTH! ,25,0)  FACING  (0) 
PARTITI0N!8  (WIDTH!  BY  HEIGHT!), 

STARTING  AT  (WIDTH! ,0,0)  FACING  (90) 
PARTITION! a  (25  BY  HEIGHT!), 

STARTING  AT  (0,25,0)  FACING(270) 
PARTITI0N!3  (25  BY  HEIGHT!); 

END  ZONE; 

ZONE  3  "  UPPER  MIDDLE  UNIT  "  : 

ORIGIN:  (WIDTH3,  55,  0); 

NORTH  AXIS  =  !a0i 
SAME  AS  ZONE  2  EXCEPT: 

END  ZONE; 

ZONE  4  "UPPER  OUTSIDE  UNIT": 

ORIGIN:(WIDTH! ,55,0) ; 

NORTH  AXIS  r!80: 

SAME  AS  ZONE  !  EXCEPT: 

EXTERIOR  WALLS: 

START!  N(;  AT  (0,0,0)  FACING  (  !80) 

EXTWALL04  (WIDTH!  BY  HEIGHT!) 

WITH  WINDOWS  OF  TYPE 

SINGLE  PANE  HW  WINDOW  (WIDTH2  BY  HEIGHT2) 
AT  (2,2), 

STARTING  AT  (WIDTH! ,0,0)  FACING  (90) 
EXTWALL04  (25  BY  HEIGHT!); 

PARTITIONS: 

STARTING  AT  (0,25,0)  FACING  (270) 

Figure  1.  (Conf  d) . 
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PARTITI0N18  (25  BY  HEIGHT1), 

STARTING  AT  (WIDTH1 ,25 ,0)  FACING  (0) 
PARTITION18  (WIDTH1  BY  HEIGHT1); 

END  ZONE; 

END  BUILDING  DESCRIPTION; 

BEGIN  FAN  SYSTEM  DESCRIPTION; 

MULTIZONE  SYSTEM  72  "MAIN"  SERVING  ZONES  I.P.S,*!; 
FOR  ZONE  1  : 

SUPPLY  AIR  VOLUME=500.; 

END; 

FOR  ZONE  2: 

SUPPLY  AIR  VOLUME=500.; 

END; 

FOR  ZONE  3: 

SUPPLY  AIR  VOLUME=50O.; 

END; 

FOR  ZONE  4: 

SUPPLY  AIR  VOLUME=500.; 

END; 

END  SYSTEM; 

END  FAN  SYSTEM  DESCRIPTION; 

BEGIN  CENTRAL  PLANT  DESCRIPTION; 

PLANT  M  "MAIN  PLANT"  SERVING  SYSTEM  72; 

EQUIPMENT  SELECTION: 

CHILLER: 

1  OF  SIZE  160; 

BOILER: 

1  OF  SIZE  160; 

END; 

END  PLANT; 

END  CENTRAL  PLANT  DESCRIPTION; 


END  INPUT; 


Figure  1.  (Cont'd) 
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3  LEAD  INPUT 


BLAST  Version  3.0  makes  several  changes  and  additions  to  the  BLAST  Ver¬ 
sion  2.0  lead  input  data  block; 

1.  Additional  optional  report  names  have  been  added  to  the  REPORTS  com¬ 
mand. 

2.  The  PRINT  LIBRARY  command  has  been  expanded  to  allow  user-specified 
sections  of  the  library  to  be  printed. 

3.  The  format  for  defining  several  of  the  library  sections  has  been 
expanded  to  include  special  day  types. 

4.  The  project  parameters  section  has  been  expanded  to  include  MAKE  UP 
WATER  TEMPERATURES. 


Program  Control  (40,41) 

The  REPORTS  subcommand  of  the  RUN  CONTROL  input  command  now  accepts  the 
following  additional  optional  report  names: 

ZONE  LOADS 

SYSTEM  LOADS 

PLANT  LOADS 

Examples  of  these  reports  can  be  found  in  Chapters  4,  5,  and  6,  respectively. 

The  PRINT  LIBRARY  command  has  been  expanded  to  allow  printing  of  both 
selected  sections  of  the  BLAST  library  and  of  the  entire  library.  The  command 
for  printing  the  entire  library  is  still: 

PRINT  LIBRARY 

The  command  for  printing  specific  sections  of  the  library  is: 

PRINT  LIBRARY  (secnamel,secname2. . . .secnameN) 

where  secname  is  chosen  from  the  following  library  section  names: 

SCHEDULE  ROOFS 

LOCATION  FLOORS 

DESIGN  DAYS  DOORS 

CONTROLS  WINDOWS 

MATERIALS  PASSIVE  CONTROLS 

WALLS 


Library  Modification 

The  format  for  defining  elements  in  the  DESIGN  DAYS,  SCHEDULES,  and  CON¬ 
TROLS  sections  of  the  BLAST  library  has  been  expanded  to  include  up  to  tout 
special  days.  Special  days  allow  greater  flexibility  in  scheduling  loads, 
occupancy,  etc.  by  allowing  the  user  to  input  specific  schedules  for  uriusual 
days.  For  design  day  simulations,  the  user  can  specify  the  special  day  in  the 
design  day  definition.  For  weather  period  simulations,  the  user  selects  the 
appropriate  sperial  days  when  the  weather  file  to  be  used  for  the  simulation 
is  created  using  the  WIFE  program  (sec  Appendix  A). 


Desi^nDays  (3,29,3j-35) 

The  format  for  DEFINE  DESIGN  DAYS  is  unchanged;  however,  the  user  now  has 
greater  flexibility  in  selecting  the  day  type.  Allowable  day  types  are  any 
one  of  WEEKDAY,  WEEKEND,  HOLIDAY,  SUNDAY,  MONDAY,  TUESDAY,  WEDNESDAY,  THURS¬ 
DAY,  FRIDAY,  SATURDAY,  SPECIALl,  SPECIAL?,  SPECIALS,  and  SPECIAL4.  (Schedules 
and  control  strategies  for  MONDAY  are  used  if  WEEKDAY  is  selected  and  for  SUN¬ 
DAY  if  WEEKEND  is  selected.) 


General  Sc h^duj^s  (3,29,30-3/) 

Schedules  define  24-hour  profiles  for  (1)  each  day  of  the  week,  (2)  holi¬ 
days,  and  (3)  special  days.  These  schedules  are  then  used  to  describe  (1) 
lighting,  occupancy,  equipment,  and  infiltration  profiles  for  the  zone,  (2) 
equipment  operation  and  ventilation  profiles  of  building  systems,  and  (3) 
scheduled  load  profiles  of  building  plants.  Because  of  the  addition  of  spe¬ 
cial  days  and  because  schedules  are  now  used  in  the  fan  system  and  central 
plant  description,  the  format  of  the  schedule  definition  has  been  expanded. 
Four  more  day  types  are  now  a’lowed:  SPECIAL!,  SPECIAL?,  SPECIALS,  and  SPL- 
CIAL4.  Each  of  the  four  special  days  must  be  specified  separately  (for  exam¬ 
ple,  FRIDAY  THRU  SPECIAL4  is  not  allowed),  and  special  days  may  be  equated  to 
other  day  types.  An  example  ^  a  schedule  definition  using  special  days  is: 

DEFINE  SCHEDULE  (NEWSCHED): 

MONDAY  THRU  FRIDAY  =  (18  to  07  -  .4,  07  to  18  -  .9), 

SATURDAY  THRU  SUNDAY  =  (00  to  24  -  .1), 

HOLIDAY  =  SUNDAY, 

SPECIALl  -  (00  to  24  -  0), 

SPECIALS  =  MONDAY, 

SPECIAL4  =  (18  to  07  -  I.,  07  TO  18  -  .9); 

END  SCHEDULE; 

If  profiles  for  any  of  SPECIALl,  SPEC1AL2,  SPECIALS,  or  SPECIAL4  are  not 
specified,  they  default  to  the  HOLIDAY  profiles. 
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Because  tht  command  SCHEDULES  is  now  also  used  to  specify  the  on/off 
operation  of  equipment,  the  words  ON  and  OFF  are  now  equivalent  to  1.  and  0., 
respectively,  in  the  profile  definition.  For  example,  specifying 

MONDAY  -  (08  to  17  -  1.,  1/  to  08  -  0.), 
is  equivalent  to  specifying 


MONDAY 


(08  to  1  /  -  ON,  1/  to  08  -  OFF ) , 


Control  Strategies 


[3,29,37-391 


The  allowable  day  types  for  the  control  strategy  definition  have  been 
expanded  to  include  SPECIALl.  SPEC1AL2,  SPECIAL3,  and  SPECIALA.  In  addition, 
the  specification  for  seasonal  availability  of  heating  and  cooling  has  been 
deleted  from  the  control  definition.  Users  must  now  specify  different  control 
profiles  for  different  portions  of  the  year  by  repeating  the  CONTROL  statement 
for  different  control  definitions  in  the  zone  description  to  specify  seasonal 
availability  of  heating  and  cooling  (see  Chapter  4  for  details).  An  example 
of  a  complete  control  definition  is: 

DEFINE  CONTRULS  (CONTROLS): 

PROF ILES; 

HEATANDCOOL  =  (I.U  AT  b7,  0.0  AT  69,  0.0  AT  77,  -1.0  AT  79), 
SETBACK  ■  (I .0  AT  66,  0.0  AT  58); 

SCHEDULES: 

MONDAY  THRU  FRIDAY  --  (07  to  18  -  HEATANDCOOL,  18  to  07  -  SETBACK), 
SATURDAY  THRU  SUNDAY  =  (00  to  24  -  SETBACK), 

HOLIDAY  -  SUNDAY, 

SPECIALl  ^  (00  to  24  -  HEATANDCOOL), 

SPECIAL?  -  (07  TO  12  -  HEATANDCOOL,  12  TO  07  -  SETBACK), 

SPECIALS  =  MONDAY, 

SPECIAL4  =  SPECIALl; 

END  CONTROLS; 


Passive  Controls 


(Not  in  the  BLAST  Version  2.0  Users  Manual! 


A  passive  controls  section  has  been  added  to  the  BLAST  library  to  let  the 
user  describe  the  operation  of  several  passive  control  features,  including 
outside  movable  insulation,  inside  movable  insulation,  and  solar  walls. 
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The  general  form  of  the  passive  control  definition  is: 
DEFINE  PASSIVE  CONTROLS: 


usnamel  =  (keyword); 
usname2  =  (keyword); 


usnamen  =  (keyword); 

END  PASSIVE  CONTROLS; 

where: 

usnamel... n  =  user-supplied  name 

keyword  =  any  one  of  the  following; 

SUNUP 
SUNDOWN 
MAX  GAIN 
MAX  LOSS 
MAINTAIN  usn 
VENT  IN 
VENT  OUT 
VENT  usn 

SUNUP  and  SUNDOWN  are  keywords  which  describe  systems  that  are  operating 
when  the  sun  is  up  or  down,  respectively.  The  controls  defined  with  them  are 
used  onl_y  with  outside  movable  insulation. 

MAX  GAIN  and  MAX  LOSS  describe  systems  operating  to  give  the  maximum  heat 
gain  into  and  the  maximum  heat  loss  out  from  the  zone,  respectively.  MAINTAIN 
usn  describes  a  system  that  gives  a  heat  gain  or  loss  which  attempts  to  main¬ 
tain  temperature  usn.  Controls  defined  by  these  keywords  are  used  only  with 
inside  movable  insulation. 

VENT  IN,  VENT  OUT,  and  VENT  usn  are  used  with  the  air  channel  of  solar 
walls.  VENT  IN  allows  outside  air  to  be  convected  into  the  room.  VENT  OUT 
allows  room  air  to  be  convected  to  the  outside.  VENT  usn  allows  natural  con¬ 
vection  which  attempts  to  maintain  the  room  at  temperature  usn.  Convection 
will  occur  only  if  the  air  channel  temperature  is  greater  than  the  temperature 
of  the  source  air.  Back  flow  is  not  permitted. 

Instead  of  keywords,  the  user  may  define  passive  controls  in  terms  of  a 
24-hour  profile  using  the  general  schedule  syntax.  Profile  elements  must  be 
between  zero  and  one.  For  movable  insulation,  the  profile  element  is  a  multi¬ 
plier  of  the  user-given  R-value  of  the  insulation.  Reducing  the  R-value  to 
zero  means  no  insulation  for  that  hour.  The  schedule  hour  refers  to  (1)  stan¬ 
dard  time  for  outside  insulation,  (2)  clock  time  for  inside  insulation.  When 
a  schedule  is  applied  to  air  channel  convection,  it  reduces  the  flow  rate 
according  to  the  schedule  element  for  the  clock  time  hour. 
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The  following  is  an  example  of  a  passive  controls  definition: 

DEFINE  PASSIVE  CONTROLS: 

SUNUP  =  (SUNUP); 

SO  =  (SUN  DOWN); 

LOSS  =  (MAX  LOSS); 

GAIN  =  (MAX  GAIN); 

MT70  =  (MAINTAIN  70); 

VTIN  =  (VENT  IN); 

VTOUT  =  (VENT  OUT); 

VT65  =  (VENT  65); 

SCHED  =  (07  TO  12  -  0,  12  TO  07  -  1.0); 

END  PASSIVE  CONTROLS; 


Project  Parameters  (40,41) 

To  increase  program  flexibility,  the  WEATHER  TAPE  command  has  been  modi¬ 
fied  to  make  specification  of  the  year  optional.  Specifying 

WEATHER  TAPE  FROM  OlFEB  THRU  31MAR; 
is  now  identical  to  specifying 

WEATHER  TAPE  FROM  OlFEBeS  THRU  31MAR65; 
for  a  weather  tape  for  calendar  year  1965. 

Specification  of  the  supply  temperature  of  makeup  water  to  the  building, 
system,  and  plant  has  been  included.  The  format  of  the  command  is  similar  to 
the  GROUND  TEMPERATURES  command.  For  example: 

MAKE  UP  WATER  TEMPERATURES  =  (50,51,53,54,56,58,58,57,55,53,52,51); 

The  default  water  temperature  if  MAKE  UP  WATER  TEMPERATURES  are  not 
specified  is  55°F  (12.8®C)  for  each  month. 
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4  BUILDING  DESCRIPTION 


Although  BLAST  Version  3.0  makes  significant  changes  to  the  way  the  BLAST 
program  calculates  zone  loads,  the  user  will  still  prepare  building  and  zone 
description  input  decks  in  almost  exactly  the  same  way  as  described  in  the 
BLAST  Version  2.0  Users  Manual .  The  changes  required  to  prepare  input  decks 
for  BLAST  Version  3.0  are  made  to  give  the  user  access  to  Version  3.0's  addi¬ 
tional  capabilities. 


Zone  Heat  Bal ance  (26,27) 

The  zone  heat  balance  has  been  modified  to  use  a  mean  radiant  temperature 
technique.  This  new  method  should  give  more  accurate  results  by  allowing  zone 
loads  to  be  calculated  simultaneously  rather  than  individually.  Because  of 
array  dimension  limits,  the  user  should  simulate  no  more  than  20  zones  and  not 
more  than  240  heat  transfer  surfaces  in  any  one  run.  The  user  should  describe 
multiple  buildings  with  a  maximum  of  20  zones  per  BUILDING  DESCRIPTION  or  use 
ADD  ZONES  runs  when  it  is  necessary  to  have  a  larger  building  loads  file. 


New  Surface  Types  (4-5,50-60,64-65,71-72,76) 

The  following  three  surfaces  have  been  added  to  the  list  of  allowable 
surface  types: 

INTERZONE  PARTITION: 

INTERZONE  CEILING: 

INTERZONE  FLOOR: 

The  interzone  surfaces  separate  zones  which  are  being  modeled  simultane¬ 
ously.  The  three  types  have  different  default  tilts:  90®,  0°,  and  180°, 
respectively.  Each  interzone  surface  must  include  the  expression  "ADJACENT  TO 
ZONE  (usn)",  where  usn  is  the  zone  number.  When  that  zone  is  described,  it 
must  include  an  interzone  surface  adjacent  to  the  first  zone.  It  may  be 
necessary  to  use  different  wall  sections  if  the  wall  layers  are  not  symmetric; 
wall  sections  are  defined  starting  at  the  outside  layer.  Two  adjacent  zones 
refer  to  different  "outsides."  Thermal  capacitance  effects  are  fully 
accounted  for  in  the  BLAST  interzone  calculations. 

More  accurate  loads  will  usually  be  calculated  when  attics  and  crawl 
spaces  are  modeled  as  zones  at  the  same  time  as  occupied  zones  and  are  con¬ 
nected  by  interzone  surfaces  rather  than  by  attic  and  crawl  space  zones. 


Wings  and  Overhangs  (4,51-59) 

The  syntax  for  wings  and  overhangs  has  been  expanded  as  follows: 

WITH  OVERHANG  (or  WING)  (usnl  BY  usn2)  AT  (usn3,  usn4) 

TRANS  (usn5)  FROM  datel  THRU  date2 

TRANS  defines  the  transmittance  of  the  overhang  or  wing.  The  default  is 
zero,  which  is  opaque.  Totally  transparent  is  1.  The  dates  allow  seasonal 
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scheduling  of  these  shading  features.  Program  execution  will  be  faster  If 
start  and  stop  dates  are  chosen  from  the  following  list; 


START 

DATES 

STOP 

DATES 

1 

Jan 

31 

Jan 

1 

Feb 

20 

Feb 

21 

Feb 

23 

Mar 

13 

Mar 

31 

Mar 

1 

Apr 

20 

Apr 

21 

Apr 

15 

May 

16 

May 

31 

Jul 

1 

Aug 

24 

Aug 

25 

Aug 

12 

Sep 

13 

Sep 

30 

Sep 

1 

Oct 

20 

Oct 

21 

Oct 

15 

Nov 

16 

Nov 

15 

Dec 

16 

Dec 

31 

Dec 

Shadow  patterns  are  normally  computed  for  the  14  time  periods  above. 
Shading  features  which  do  not  use  these  dates  will  increase  the  number  of  time 
periods.  A  shading  feature  may  commonly  occur  over  several  time  periods,  e.g. 
FROM  16MAY  THRU  30SEP. 


Simplified  Zone  Geometry  Description  (4,31-33,51-60,71-72,76-77) 

When  shading  of  windows  and  walls  has  a  significant  effect  on  zone  loads, 
the  building's  geometry  must  be  carefully  described.  However,  there  are  many 
cases  in  which  the  load  can  be  adequately  calculated  without  considering  shad¬ 
ing,  The  following  command  placed  before  the  first  zone  description  will 
allow  a  simpler  description  of  zone  geometry: 

SOLAR  DISTRIBUTION  =  -  1; 

When  this  command  is  in  effect  for  the  building,  detached  shading  sur¬ 
faces  and  zone  walls  have  no  effect  on  shading.  It  is  therefore  possible  to 
remove  the  phrase  "STARTING  AT  (usn,  usn,  usn)"  from  all  surface  descriptions. 
The  shading  effects  of  wings  and  overhangs  on  walls  and  windows  are  unchanged. 


Detailed  Zone  Geometry  Description  (4,21-33,51-60,71-72,76-77) 

When  it  is  expected  that  loads  will  be  affected  by  the  distribution  of 
solar  energy  on  the  inside  surfaces  of  the  zone,  the  user  should  give  the  com¬ 
mand: 


SOLAR  DISTRIBUTION  =  1; 

BLAST  will  then  calculate  the  amount  of  beam  radiation  falling  on  each 
surface  in  the  zone  by  projecting  the  sun's  rays  through  the  windows.  It  is 
up  to  the  user  to  ensure  that  the  surfaces  of  the  zone  totally  enclose  a 
space. 
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When  SOLAR  DISTRIBUTION  is  not  specified,  shadow  patterns  on  extei^ior 
surfaces  caused  by  detached  shading,  wings,  overhangs,  and  exterior  surfaces 
of  all  zones  are  computed.  Beam  sunlight  transmitted  through  windows  is 
assumed  to  be  incident  on  the  floor,  where  it  is  absorbed  according  to  the 
floor's  solar  absorptance.  Any  not  absorbed  is  added  to  the  transmitted  dif¬ 
fuse  radiation  which  is  uniformly  incident  on  all  interior  surfaces. 


Scheduled  Loads  (60,  62,  108,  114) 

There  are  now  12  nongeometric  factors  which  may  be  used  to  describe  a 
zone.  In  addition,  the  capabilities  of  the  seven  factors  in  BLAST  Version  2.0 
have  been  increased.  All  12  factors  are  optional. 

I^EOPLE  (5,12,19,60-61) 

The  number  of  persons  occupying  a  zone  are  part  of  the  zone  load; 

PEOPLE  =  usnl,  schedule,  AT  ACTIVITY  LEVEL  usn2, 
usn3  PERCENT  RADIANT,  FROM  datel  THRU  date2; 

The  minimum  specification  for  PEOPLE  is  the  maximum  number  of  people 
(usnl)  expected  to  occupy  the  zone  being  described.  The  user  should  also 
select  a  schedule  name  from  the  schedule  library;  this  schedule  is  the  set  of 
hourly  profiles  for  each  day  of  the  week  and  special  days  being  simulated  for 
the  zone.  It  is  used  to  apportion  the  maximum  PEOPLE  value  for  each  hour  of 
the  day.  If  no  schedule  is  named,  the  zone  will  be  assigned  the  maximum 
number  of  people  for  all  hours  of  all  days. 

The  user  may  also  specify  the  activity  level;  i.e.,  the  amount  of  heat 
given  off  per  person  per  hour  in  kBtu/hr  (kW).  The  default  is  0.450  kBtu/hr 
(0.13  kW)  or  the  value  for  light  office  work  (a  factory  worker  would  generate 
about  1.6  kBtu/hr  [0.47  kW]).  The  amount  of  heat  given  off  by  a  person  occu¬ 
pying  a  building  zone  is  split  into  sensible  and  latent  components  based  on 
room  temperature.  The  user  may  also  specify  what  percent  of  the  sensible  heat 
is  radiant;  if  the  percent  is  not  specified,  a  radiant  default  value  of  70 
percent  is  used. 

If  the  schedule  applies  to  only  part  of  a  year,  the  start  and  stop  dates 
may  be  specified.  The  default  dates  are  FROM  OIJAN  THRU  31DEC.  More  PEOPLE 
statements  may  be  given  as  long  as  the  time  periods  do  not  overlap.  Any 
period  of  a  year  not  covered  will  have  no  people  assigned  to  the  zone. 

EIEET:'  (5,60-61) 

Lighting  energy  is  considered  part  of  the  electric  load  of  a  zone: 

LIGHTS  =  usnl,  schedule,  usn2  PERCENT  RETURN  AIR,  usn3  PERCENT 
RADIANT,  usn4  PERCENT  VISIBLE,  usn5  PERCENT  REPLACEABLE, 

FROM  datel  THRU  date2; 

The  minimum  specification  for  LIGHTS  is  the  peak  lighting  level  in 
kBtu/hr  (or  kW) .  If  return  air  vents  in  the  lighting  fixture  remove  a  portion 
of  the  heat  from  the  room,  this  is  specified  as  PERCENT  RETURN  AIR.  Note  that 
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part  of  the  lighting  energy  is  radiated  as  light  (PERCENT  VISIBLE)  and  part  is 
radiated  as  heat  (PERCENT  RADIANT).  The  default  values  of  these  two  parame¬ 
ters  are  both  20  percent  and  are  appropriate  for  flourescent  lights.  Incan¬ 

descent  lights  are  approximately  80  percent  radiant  and  10  percent  visible.  A 
distinction  is  made  between  the  two  forms  of  radiation  by  determining  how  much 
is  absorbed  in  the  zone  surfaces  according  to  the  thermal  and  solar  absorp- 
tances  of  the  materials.  Also,  windows  may  transmit  part  of  the  visible 
energy  out  of  the  zone.  In  addition,  the  LIGHTS  statement  may  be  made  to 
apply  for  part  of  the  year,  or  the  user  may  specify  that  the  time  periods  for 
lights  may  overlap.  (Specifying  overlapping  time  periods  for  lights  can  be 

used  to  account  for  simultaneous  fluorescent  and  incandescent  lights  or  gen¬ 

eral  and  task  lighting  on  different  schedules.)  The  PERCENT  REPLACEABLE 
refers  to  the  percent  of  electric  lighting  which  can  be  replaced  by  natural 
1  ight  ( see  DAYLIGHT) . 

'-T.  ■  (60-61) 

Electric  equipment  also  adds  to  the  electric  load  of  the  zone: 

ELECTRIC  EQUIPMENT  =  usnl,  schedule,  usn2  PERCENT  RADIANT,  usn3 
PERCENT  LATENT,  usn4  PERCENT  LOST,  FROM  datel  THRU  date2; 

The  minimum  specification  for  ELECTRIC  EQUIPMENT  is  the  peak  power  in 
kBtu/hr  (or  kW) .  The  default  schedule  gives  constant  hourly  loads.  PERCENT 
LATENT  is  the  percentage  of  the  equipment  power  which  enters  the  zone  as  mois¬ 
ture;  its  default  is  0.  The  default  PERCENT  RADIANT  from  equipment  is  30  per¬ 
cent.  If,  for  whatever  reason,  a  portion  of  the  equipment  energy  is  not  added 
to  the  zone,  this  is  specified  as  a  PERCENT  LOST.  Time  periods  may  be  speci¬ 
fied;  they  may  overlap. 

(60-61) 

Gas  equipment  is  specified  in  the  same  way  as  electric  equipment  (gas 
equipment  energy  is  part  of  the  gas  load  of  the  zone): 

GAS  EQUIPMENT  usnl,  schedule,  usn2  PERCENT  RADIANT,  usn3  PERCENT 
LATENT,  usn4  PERCENT  LOST,  FROM  datel  THRU  date  2; 

(Not  in  the  BLAST  Version  2.0  Users  Manual) 

The  OTHER  statement  considers  miscellaneous  load  in  a  zone;  it  is  similar 
to  the  electric  and  gas  equipment  statements; 

OTHER  =  usnl,  schedule,  usn2  PERCENT  RADIANT,  usn3 
PERCENT  LATENT,  FROM  datel  THRU  date2; 

The  OTHER  statement  allows  a  load  to  be  put  on  the  zone  without  adding  to 
the  zone  electric  or  gas  load.  It  may  be  useful  for  describing  loads  which 
are  not  part  of  the  building  energy  budget.  A  negative  peak  power  could  be 
used  to  describe  equipment  which  has  a  cooling  effect  on  the  zone.  The  term 
PERCENT  LOST  has  no  meaning  for  this  statement. 
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(b, 60-61, 7b-76) 


The  user  may  also  consider  infiltration  when  specifying  the  load  on  a 

zone ; 

INFILTRATION  =  usnl,  schedule,  WITH  COEFFICIENTS  (A,  B,  C,  D), 
FROM  datel  THRU  date2; 


The  minimum  specification  for  INFILTRATION  is  the  peak  infiltration  in  cu 
ft/mi n  (or  mVs).  The  default  schedule  is  constant  infiltration;  the  user  may 
find  that  specifying  a  schedule  can  help  describe  peak  hours  for  door  open¬ 
ings.  The  optional  coefficients  vary  the  infiltration  according  to  wind  speed 
and  temperature  based  on  the  following  equation: 


‘act  =  ‘™ax  *fsch  *  “'“spd  *  “’“apd 


[Eq  1] 


where;  I  .  =  the  actual  infiltration 

act 

Imax  “  maximum  infiltration  specified  by  the  user 

F^^^  =  fractional  infiltration  from  the  user-specified 

1 ibrary  schedul e 

T,„  ^  =  the  inside  temperature 
zone  ^ 

Todb  =  The  outside  temperature 
=  the  windspeed 

A  =  first  user-specified  coefficient;  default  value  =  0.606 

B  =  second  user-specified  coefficient;  default 
value  =  0.0202(1/°F)(0.036[1/°C]) 

C  =  third  user-specified  coefficient;  default 
value  =  0.000598  min/ft  (0.1177  s/m) 


0  =  fourth  user- specified  coefficient;  default 

value  =  0.0  min^/sq  ft  (0.0  s'^/m^). 

Users  who  wish  to  have  a  constant  infiltration  rate  (subject  to  the 
schedule  used  for  infiltration)  should  set  A  equal  to  1  and  the  other  coeffi¬ 
cients  equal  to  0. 

A  recent  comparison  of  loads  computed  by  the  BLAST  and  NBSLD  programs 
indicate  that  users  may  not  understand  the  meaning  of  the  peak  infiltration 
value  in  the  "INFILTRATION  =  ..."  expression. ^  In  BLAST,  this  expression 
describes  the  amount  of  infiltration  which  occurs  at  7.5  mph  (3.3  m/s)  wind 
speed  and  a  0°F  (17°C)  zone  to  ambient  temperature  difference,  i.e.,  a  typical 


2  National  Bureau  of  Standards  Load  Determination  Program,  (National  Bureau  of 
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summer  condition.  The  NRSLD  program  uses  peak  conditions  of  16  mph  and  7U°F 
(6.7  m/s  and  21'^C)  temperature  difference,  i.e.,  a  winter  design  condition. 
Using  the  same  number  for  peak  value  gives  2.8  times  as  much  infiltration  in 
BLAST  as  in  NDSLD.  Users  who  wish  to  base  the  peak  infiltration  on  the  NPSLD 
(winter  design)  conditions  may  use  the  following  infiltration  coefficients; 
(0.212,  0.00719,  0.000213,  0.0).  The  time  periods  of  multiple  infiltration 
statements  may  not  overlap. 


■  7'  '  v  (Not  in  the  BLAST  Version  2.0  Users  Manual) 

The  VENTILATION  statement  allows  the  accurate  calculation  of  the  zone's 
response  to  one  of  two  methods  of  ventilation  cooling; 

VENTILATION  =  usnl,  schedule,  usn2  MIN  TEMP. 

usn3  MAX  TEMP,  usn4  DEL  TEMP,  FROM  datel  THRU  date2; 

The  first  method  ventilates  the  zone  whenever  its  temperature  exceeds  a 
given  value  and  cooling  can  occur.  The  minimum  specification  is  (1)  the  peak 
ventilation  rate  (usnl)  in  cu  ft/min  (or  m'’/s)  and  (2)  the  zone  temperature 
MAX  TEMP.  The  optional  schedule  permits  hourly  variation  of  the  maximum  ven¬ 
tilation  rate;  the  DEL  TEMP  specification  requires  that  the  outside  air  tem¬ 
perature  be  usn4  '^F  i^C)  cooler  than  the  zone  air  before  ventilation  occurs. 
The  user  _^e;_s  no_t_  sp£Cj  MIN  TEMP . 

The  second  method  ventilates  the  zone  down  to  some  minimum  temperature. 
The  minimum  specification  is  the  peak  ventilation  rate  and  the  desired  zone 
temperature  (MIN  TEMP).  The  user  does  not  specify  MAX  TEMP.  The  optional 
schedule  and  DEL  TEMP  are  used  as  described  "above.  Wen 'the  user  specifies  a 
schedule,  it  is  possible  to  do  ventilation  only  between  certain  hours.  The 
BLAST  program  does  not  allow  the  ventilation  to  lower  the  zone  air  temperature 
to  a  point  that  would  require  heating.  Note  that  the  time  periods  of  multiple 
ventilation  statements  may  not  overlap. 


"  (Not  in  the  BLAST  Version  2.0  Users  Manual) 

The  MIXING  statement  causes  some  amount  of  air  to  be  supplied  to  the  zone 
from  some  other  zone; 

MIXING  =  usnl,  schedule,  FROM  ZONE  usn2,  usn3  DEL  TEMP, 

FROM  datel  THRU  date2; 

The  minimum  specification  is  the  peak  mixing  (usnl)  in  cu  ft/min  ( or 
m'^/s)  and  the  zone  (usn?)  from  which  air  is  being  drawn.  The  default  schedule 
is  constant  for  all  hours.  When  usn3  is  positive,  the  temperature  of  the  zone 
from  which  the  air  is  being  drawn  must  be  usn3  °F  (or  °C)  warmer  than  the  zone 
air  or  else  there  is  no  mixing.  When  usn3  is  negative,  the  temperature  of  the 
source  zone  must  be  usn4  less  than  the  zone  air. 

The  time  periods  of  multiple  mixing  statements  with  the  same  source  zone 
may  not  overlap.  There  may  be  mixing  from  several  different  source  zones 
simultaneously. 
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BASEBOARD  HEATING 


(5-6,  61,64,86-86) 


Baseboard  heating  is  also  considered  as  part  of  the  zone  load: 

BASEBOARD  HEATING  =  (usnl  AT  usn2,  usn3  AT  usn4),  schedule, 
usp5  percent  radiant,  FROM  datel  THRU  date2; 

The  minimum  specification  for  outdoor  temperature-controlled  baseboard 
heating  is  the  same  as  that  described  in  the  BLAST  Version  2.0  Users  Manual, 
i.e.,  the  expression  "(usnl  AT  usn2,  usn3  AT  usn4)."  The  terms  usnl  and  usn3 
are  baseboard  heating  capacities  at  the  temperatures  given  by  the  terms  usn2 
and  usn4.  The  optional  schedule  allows  both  capacities  to  change  hourly  on  a 
proportional  basis.  The  default  PERCENT  RADIANT  is  0.  The  time  period  for 
operation  of  baseboard  heating  must  be  specified  by  the  start  and  stop  dates; 
the  defaults  are  FROM  OIJAN  THRU  310EC.  (In  earlier  versions  of  BLAST,  the 
time  period  was  determined  by  the  heating  start  and  stop  dates  of  the  room 
temperature  control  schedule.)  Time  periods  of  multiple  statements  may  over¬ 
lap. 

CONTROLS  (02) 

Control  strategies  are  considered  in  the  zone  load  by: 

CONTROLS  =  schedule,  usnl  HEATING,  usn2  COOLING, 
usn3  PERCENT  RADIANT,  FROM  datel  THRU  date2; 

The  minimum  specification  for  room  temperature  control  is  the  schedule 
name  from  the  control  schedules  library.  The  default  heating  and  cooling 
capacities  are  3412  MBtu/hr  (1000  MW).  These  large  default  capacities  are 
helpful  when  a  building  is  being  run  for  the  first  time  on  BLAST;  i.e.,  before 
the  user  knows  what  capacities  should  be  used.  This  first  run  will  indicate 
the  peak  heating  and  cooling  required  to  maintain  the  room  at  a  temperature 
very  close  to  the  desired  set  point;  a  check  of  BLAST'S  output  will  permit  a 
determination  of  the  required  capacity.  Once  the  required  capacity  is  known, 
it  can  be  used  by  BLAST  in  its  annual  calculations  or  in  subsequent  design  day 
runs.  The  PERCENT  RADIANT  term  is  the  percent  of  the  zone  mean  radiant  tem¬ 
perature  used  to  determine  the  effective  temperature  necessary  to  compute  the 
zone  load. 

Eq  2  allows  an  approximation  of  the  comfort  effect  of  radiant  temperature 
on  the  zone  load: 


ET 


_  usn3 
■  TW 


*  MRT 


+ 


l-usn3 

■TDD'" 


*  MAT 


[Eq  2] 


where:  ET  =  effective  temperature 

MRT  =  mean  radiant  temperature 
MAT  =  mean  air  temperature. 
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The  usn3's  default  is  0.  According  to  Wray,  usn3  =  U.4'j  is  u  good  wintertime 
comfort  index. ^  Summer  conditions  are  complicated  by  the  effect  of  humidity. 
BLAST  does  not  compute  the  moisture  balance  in  the  building  loads  section.  If 
the  heating  or  cooling  capacity  is  off  for  part  of  the  year,  that  fact  must  be 
expressed  by  the  start  and  stop  dates.  (Note  that  time  periods  may  not  over¬ 
lap.)  The  BLAST  program  is  slightly  more  efficient  with  a  control  profile 
that  does  not  include  heating  (or  cooling)  than  with  one  that  has  both  ana  onc- 
capacity  set  to  zero.  If  both  heating  and  cooling  capacities  should  be  zero, 
as  is  common  in  attics,  the  user  should  not  use  any  control  statement. 

-  :V. ' -7  "  (Not  in  the  BLAST  Version  3.0  Users  Manual) 

The  DAYLIGHT  statement  allows  sunlight  to  be  used  to  reduce  the  electric 
energy  used  for  lights: 

DAYLIGHT  =  schedule  name,  usnl  PLRCENl  BEAM  USABLE, 
usn2  PERCENT  DIFFUSE  USABLE,  FROM  datel  THRU  dateP. 

The  term  usnl  is  the  percent  of  beam  solar  radiation  entering  the  room 
which  can  reduce  electric  lighting.  The  term  usn2  is  the  percent  of  diffuse 
solar  radiation  (from  the  sky  and  reflected  from  the  ground)  entering  the  room 
which  can  reduce  electric  lighting.  The  schedule  acts  as  a  multiplier  on  usnl 
to  account  for  hourly  variations  as  the  sunlight  patterns  move  across  the 
room.  The  electric  lighting  energy  will  be  reduced  by  the  amount  of  usable 
beam  plus  the  amount  of  usable  diffuse  radiation  entering  the  zone  up  to  the 
amount  "replaceable"  (see  LIGHTS).  The  time  periods  of  multiple  daylight 
statements  may  not  overlap. 

I'jTERNA;.  MA:JE  (60.62,108,114) 

The  statement  INTERNAL  MASS  allows  the  user  to  describe  how  internal  par¬ 
titions  and  zone  contents  absorb  radiation  and  convert  it  to  the  zone  air: 

INTERNAL  MASS:  wall  name  (usnl  BY  usn2); 

It  is  a  common  practice  to  model  zones  by  defining  only  the  envelope  sur¬ 
faces  and  ignoring  internal  partitions  and  the  zone  contents.  This  often  pro¬ 
duces  anomalous  results  because  of  the  effects  of  radiant  interchange.  The 
statement  INTERNAL  MASS  allows  the  user  to  overcome  this  problem.  The 
description  for  INTERNAL  MASS  is  the  same  as  the  minimum  description  of  a  par¬ 
tition  described  in  the  BLAST  Version  2.0  Users  Manual.  The  wall  type  should 
be  selected  to  represent  the  average  conductive  properties  of  the  internal 
partitions  and  zone  contents.  The  expression  "(width  BY  height)"  should  be 
selected  to  give  an  area  equal  to  the  total  surface  area  exposed  to  the  zone 
(e.g.,  both  sides  of  internal  partitions).  When  significantly  different 
materials  are  present,  it  may  be  necessary  to  use  more  than  one  INTERNAL  MASS 
statement. 


3  W.  0.  Wray,  A  Simple  Procedure  for  Assessing  Thermal  Comfort  in  Passive 
Solar  HeatedTu Hangs’,  Wport  LA-C  1(1-80-550'  TLos  Alamos  ScTen'tifrc  Latora- 
toryV  1980), 
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Mi rror_ Image  Zones 


(50-60) 


It  is  quite  common  for  similar  zones  to  be  identical  except  that  they  are 
mirror  images  of  each  other.  For  example,  zones  1  and  3  in  Figure  22  of  the 
BLAST  Version  2.0  Users  Manual  are  mirror  images  of  each  other.  Most  mirroi- 
image  zones  cannot  be  made  from  each  other  by  any  combination  of  rotation*^  and 
translations.  Therefore,  two  imaging  commands  have  been  added  to  let  the  user 
better  describe  similar  zones: 

MIRROR  X; 

MIRROR  Y; 

The  MIRROR  X  command  causes  the  X-coordinates  of  all  surfaces  of  the  zone 
to  be  replaced  by  -X.  The  MIRROR  Y  command  operates  on  the  Y-coordi nates.  As 
with  rotation,  these  commands  do  not  move  the  origin  of  the  zone.  Thus,  the 
simple  four  zone  building  in  Figure  22  of  the  BLAST  Version  2.0  Users  Manual 
can  be  described  as  follows: 

BEGIN  BUILDING  DESCRIPTION; 

DIMENSIONS;  N=0,  E=90,  S=180,  W=270; 

ZONE  1  "NORTHWEST  OFFICE": 

ORIGIN:  (0,  16,  0); 

EXTERIOR  WALLS: 


full  description  of  zone  1 


END  ZONE; 

ZONE  2  "NORTHEAST  OFFICE": 
ORIGIN:  (40,  16,  0); 
SAME  AS  ZONE  1  EXCEPT: 
MIRROR  X; 

END  ZONE; 

ZONE  3  "SOUTHWEST  OFFICE": 
ORIGIN:  (20,  0,  0); 

SAME  AS  ZONE  1  EXCEPT: 
MIRROR  Y; 

END  ZONE; 

ZONE  4  "SOUTHEAST  OFFICE"; 
ORIGIN:  (40,  12,  0); 
SAME  AS  ZONE  1  EXCEPT: 
MIRROR  X; 

MIRROR  Y; 

END  ZONE; 

END  BUILDING  DESCRIPTION 
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Detached  Shading  ( 71-72 , 7b-7  / ) 

The  syntax  for  describing  detached  shading  has  been  expanded  as  follows: 

DETACHED  SHADING  "usname"  (usnl  BY  usn2) 

STARTING  AT  (usn3,  usnA,  usnS) 

FACING  (usnb)  TILTED  (usn7) 

TRANS  (usnB)  FROM  date!  THRU  date?; 

The  term  usnH  is  the  fractional  transmittance  (from  0.0  to  1.0)  of  the  shading 
surface.  The  default  value  is  0.0,  which  is  opaque.  The  transmittance  and 
the  optional  dates  allow  the  description  of  seasonal  shading  features  such  as 
trees.  Dates  should  be  chosen  from  the  list  given  with  overhangs  and  wings. 


Diffuse  Solar  Radiation  Gains  (Not  in  the  IHAST  Version  2.0  Users  Manual) 

The  amount  of  diffuse  solar  radiation  incident  on  building  surfaees 
depends  on  the  intensity  of  radiation  and  on  the  view  factor  between  the  sur¬ 
face  and  the  radiation  source.  BLAST  sets  default  view  factors  according  to 
the  tilt  of  the  surface.  The  default  view  factor  to  the  sky  is 

Fs_s  ftilt])/2  [Lq  ij 

The  view  factor  to  the  ground  is 

^  s-g  ' ^  -  cos  I  til tj ) /2  [Eq  4] 

BLAST  3.0  allows  the  user  to  overridi-  these  defaults  by  the  statements 
VIEW  10  SkY  [usp'  and  VILW  T(:  GROUND  (usn).  When  these  statements  appear 
before  the  description  of  subsurfaces,  they  apply  to  the  base  surface  and  all 
subsurfaces.  When  thr'y  appear  after  a  subsurface,  they  apply  only  to  that 
subsurface  (and  override  any  base  surface  values). 


Movable  Insulation  (Not  in  the  BLAST  Version  2.0  Users  Manual) 

Movable  insulation  can  be  added  to  the  outside  of  surfaces  which  are 
exposed  to  the  sun: 

OUTSIDE  INSULATION  OF  TYPE  material  name  (passive  control,  FROM 
datela  THRU  datelb;  ...;  passive  controls,  FROM  dateSa  THRU 
dateSb) 

The  material  name  refers  to  an  element  in  the  materials  library.  The  R- 
value,  absorptance,  solar  absorptance,  and  roughness  of  that  material  are  used 
in  evaluating  the  effects  of  movable  insulation.  (Note:  this  material  shall 
be  defined  using  the  "R  ="  specification  rather  than  the  "L=,  K=,  D=,  CP=" 
specification  in  the  BLAST  libary.)  Up  to  five  sets  of  passive  control  (from 
the  passive  control  library)  and  time  period  are  allowed.  A  minimum  of  one 
set  is  required.  Time  periods  may  not  overlap.  Dates  should  be  chosen  from 
the  list  with  overhangs.  There  are  no  defaults  for  the  parameters  and  the 
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passive  controls  must  have  been  defined  as  SUNUP,  SUNDOWN,  or  bv  a  ?4-hou( 
profil e. 

If  the  insulation  statement  is  placed  before  the  description  of  any  sub¬ 
surfaces  (windows  or  doors),  it  applies  to  the  base  surface  (exterior  wall, 
roof,  or  exposed  floor)  and  all  subsurfaces.  If  the  insulation  statement  is 
placed  after  a  subsurface  description,  the  movable  insulation  applies  to  the 
subsurface  only. 


Solar  Wall  Input  Language 

The  simulation  of  Trombe  walls  and  water  walls  is  handled  by  creating  a 
special  zone  consisting  of  the  wall,  air  channel,  and  cover.  The  syntax  is 
best  illustrated  by  referring  to  the  following  example; 
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TEMPORARY  PASSIVE  CONTROLS 

26 

ALLON  = 

(00  TO  24-ON); 

27 

CLOSED 

=  (00  TO  24-OFF); 

28 

SUNUP  = 

(SUNUP); 

29 

SUNDN  = 

(SUNDOWN); 

30 

LOSS  = 

(MAX  LOSS); 

31 

GAIN  = 

(MAX  GAIN); 

32 

MT72  = 

(MAINTAIN  72); 

33 

VT70  = 

(VENT  70); 

34 

END; 

47  ZONE  1  "TROMBE  WALL": 

48  0RIGIN:(0,0,0); 

49  NORTH  AXIS  =  0; 

50  SOLAR  WALL; 

51  STARTING  AT  (0,0,0)  FACING  (180) 

52  TROMBE  WALL  -  OUT  (WlDTHl  BY  HEIGHTl) 

53  ADJACENT  TO  ZONE  (2) 

54  CHANNEL  COEFFICIENTS  ( .5,-.5;VT70,  FROM  lOCT  THRU  30APR; 

55  CLOSED,  FROM  IMAY  THRU  30SEP) 

56  COVER  OF  TYPE  SINGLE  PANE  LW  WINDOW  (ALLON,  FROM  IJAN  THRU  31DEC) 

57  OUTSIDE  INSULATION  OF  TYPE  R9  (SUNDN,  FROM  lOCT  THRU  30APR; 

58  ALLON,  FROM  IMAY  THRU  30SEP) 

59  VIEW  TO  SKY  (.45) 

60  VIEW  TO  GROUND  (.50) 

61  WITH  OVERHANG  (WlDTHl  BY  0.5)  AT  (0, HEIGHTl); 

62  END  ZONE; 

63  ZONE  2  "LEFT  END  UNIT": 

64  ORIGIN:(0,0,0); 

65  NORTH  AXIS  =  0; 

66  INTERZONE  PARTITION; 

67  STARTING  AT  (0,0,0)  FACING  (180) 

68  TROMBE  WALL  -  IN  (WlDTHl  BY  HEIGHTl) 
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bO  ADJACENT  TO  ZONE  ( li 

'0  INSIDE  INSULATION  01  TVFM  R<T  iMI/Z,  FROM  lOCT  THRU  jO  APR; 

7!  LOSS,  FROM  1  MAY  THRU  '0  St P )  . 

/?  EXTERIOR  WALLS: 


Lini'S  ZE  t:  ruuqh  .14  Urfinr  v<iri(HiS  pdssivf  l  ontrols  ust-rt  in  describing 
the  solfir  wdl  1  .  The  cpeci.il  solar  /one  begins  at  line  47  and  ends  at  lint  o. 
with  s.andard  ^one  statements.  The  prinia-y  zone  begins  at  line  ba.  Zone  ori¬ 
gin  and  fating  angle  Mines  4b  and  4H)  may  bt  given.  The  ri'St  of  the  solar 
zone  description  occurs  as  pa -t  of  a  single  wall  description  (beginning  at 
line  S(,').  Lines  El  and  EZ  sbiw  that  the  wall  origin,  azimutti.  construction, 
and  dimensions  are  the  same  as  those  given  for  simple  exterior  walls.  A  tilt 
angle  may  not  be  given.  The  wa'l  must  be  vertical  because  of  the  algorithms 
used  in  computing  its  performance.  The  fating  angle  is  relative  to  the  pri¬ 
mary  zone,  rather  than  the  solar  zone,  the  solar  wall  must  be  a  rectangle. 

The  geometric  factors  of  lines  El  and  EZ  aic  the  same  as  lines  b7  and  bB. 

Lines  5Z  and  bH  use  different  constructs  because  of  the  normal  change  in  point 

of  view.  The  solar  wall  construct  does  not  include  the  cover  or  the  air 

layer.  It  includes  only  the  mass  between  the  air  channel  and  the  primary 
zone.  The  construct  is  taken  from  the  walls  library.  The  relationship 
between  the  solar  zone  and  the  primary  zone  is  given  in  lines  S3  and  69.  The 
air  channel  is  described  in  lines  E4  and  ee.  Th(  first  number  is  the  separa¬ 
tion  of  the  channel  from  the  wall.  The  second  number  can  have  two  meanings; 
if  it  is  positive,  it  is  the  flow  rate  through  the  channel  produced  by  a  fan; 

if  it  is  negative,  if  is  the  vent  restriction  for  natural  circulation  as  a 

fraction  of  the  natural  flow  with  no  vent  restiiction.  This  is  followeo  by 
one  to  five  passive  control  descriptions  separated  by  semicolons.  Each  pas¬ 
sive  control  consists  of  a  reference  to  a  passive  control  in  the  library  and  a 
start  and  an  end  date.  The  type  of  control  must  be  one  appropriate  to  air 
channels.  The  description  of  the  cover  in  line  Eb  includes  a  construct  from 
the  windows  library  and  a  single  passive  control  in  parentheses.  The  passive 
control  is  actually  not  used  by  the  program,  but  is  required  because  of  syntax 
restrictions.  Information  in  lines  EO  through  Eb  is  required  for  every  solar 
wall.  Typical  outside  insulation  is  described  in  lines  E7  and  5&.  Sky  and 
ground  view  factors  may  be  given  (lines  59  and  bU).  Wings  and  overhangs  are 
optional.  No  other  features  may  be  described  with  a  solar  wall.  Inside  mov¬ 
able  insulation  with  appropriate  passive  controls  may  be  described  as  part  cf 
the  interzone  partition  in  the  primary  zone  (I'nes  70  and  71).  Each  primary 
zone  should  be  associated  with  no  more  than  one  solar  zone. 


]^uilding  Loads  Report  _--  Default  (Chapter  4) 

The  calculation  of  zone  loads  for  a  group  of  zones  produces  four  types  of 
reports  by  default: 

1.  A  report  of  all  temperature  control  profiles  used  by  the  group  of 
zones.  This  report  includes  an  Tnefex  "number,  a  "list  of  control  points,  and  a 
graphic  description  of  each  control  profile  (Figure  2). 
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?.  A  report  of  general  schedule  profiles  used  by  the  group  of  zon"**:. 

This  report  includes  an  index  number V T1  s't  of  hourly  capacity  percents,  and 
a  grapnic  display  of  capacity  fractions  for  each  schedule  profile.  A  p'-ofile 
with  no  capacity  greater  than  5  percent  will  not  be  reported  (Figure  3) 

3.  A  description  of  zone  report  for  each  zone  in  the  group.  This  report 
includes  a  T i st  of  tVe  surTaces  of  the  zone,  a  description  of  all  scheduled 
loads,  and  all  temperature  control  strategies.  The  surface  U-value  in  BLAST 
Version  J.O  includes  inside  and  outside  film  coefficients,  as  appropriate. 

The  descriptions  of  schedules  and  controls  refer  to  the  index  numbers  of  the 
temperature  control  profile  and  general  schedule  profile  reports  (Figure  4). 

4.  A  summary  of  zone  group  loads  report.  This  report  includes  names, 
total  heating  ancT  cobTin'g’ VcquTr'e'ments,  peak  heating  and  cooling  loads,  and 
maximum  and  minimum  temperatures  for  each  zone.  In  addition,  those  quantities 
are  summarized  for  the  group  of  zones  (Figure  5). 


gilding  Loads  Reports  --  Optional  (76-82) 

The  WALLS,  ZONE,  and  SHADE  reports  are  as  described  in  the  BLAST  Version 
2.0  Users  Manual,  but  the  CONTINUOUS  report  has  been  deleted  from  BLAST  Ver¬ 
sion  3.0.  Users  should  now  use  the  BLAST  Report  Writer  to  generate  the  infor¬ 
mation  formerly  found  in  the  CONTINUOUS  report.  BLAST  Version  3.0  also  offers 
a  new  optional  report  name  --  ZONE  LOADS.  ZONE  LOADS  will  produce  a  loads 
summary  report  for  each  zone;  this  report  was  produced  by  default  in  earlier 
versions  of  the  BLAST  program  (Figure  6). 
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LHPCRATURE  COHTROL  PROPILLS 


contro 


5  FAN  SYSTEM  DESCRIPTION 


The  changes  to  the  fan  system  description  in  BLAST  Version  i.(j  ar; 
result  of  added  simulation  and  scheduling  options.  New  simulations  incluOf 
two  new  systems;  two-  and  four-pipe  induction  units.  Revised  simulations 
include  the  DX  packaged  unit  (water-cooled  and  evaporatively  cooled  condenrers 
are  now  allowed)  and  the  air-to-air  heat  recovery  simulation  (latent  recvtn 
is  now  allowed).  BLAST'S  equipment  scheduling  options  and  report  capability 
have  been  expanded  to  increase  program  flexibility;  these  improvements 
required  that  changes  be  made  to  the  system  identifier  section  and  five  ot  the 
six  allowable  fan  system  input  blocks. 


System  Identi  f  i  er  (6,85,90-94 , 1  /  /  - 1  /h ,  Ibfa-J  ) 

Allowable  system  types  now  include: 

TWO  PIPE  INDUCTION 
FOUR  PIPE  INDUCTION 

The  system  diagrams  of  these  new  types  are  shown  in  Figures  7  and  t. 


Zone  Data  Bloc k 

The  following  input  statement  has  been  added: 

RECOOL  CAPACITY  =  usn  (0.0  is  default) 

The  RECOOL  CAPACITY  input  specifies  the  design  capacity  of  the  recooling 
coils.  Currently,  recooling  coils  are  allowed  only  for  induction  into  systems 
and  are  assumed  to  be  chilled  water  coils  which  accomplished  sensible  cooling 
only . 


Other  Sy s tern  Parameters  (86-90) 

The  specification  of  outside  air  schedules  has  been  moved  to  the  EQUIP¬ 
MENT  SCHEDULES  block  in  BLAST  Version  3.0.  Thus,  the  following  inputs  have 
been  deleted  from  the  BLAST  Version  3.0's  OTHER  SYSTEM  PARAMETERS  data  block: 

WEEKDAY  MINIMUM  OUTSIDE  AIR  SCHEDULE  =  ... 

WEEKEND  MINIMUM  OUTSIDE  AIR  SCHEDULE  =  ... 

WEEKDAY  MAXIMUM  OUTSIDE  AIR  SCHEDULE  =  ... 

WEEKEND  MAXIMUM  OUTSIDE  AIR  SCHEDULE  =  ... 

The  following  input  statement  has  been  added: 

SYSTEM  ELECTRICAL  DEMAND  =  usn;  (0.0  is  default) 

The  SYSTEM  ELECTRICAL  DEMAND  input  along  with  the  SYSTEM  ELECTRICAL  DEMAND 
TCHEDLLf  input  from  the  EQUIPMENT  SCHEDULE  input  block  are  used  to  account  for 
miscellaneous  system  electrical  demands  such  as  controls,  compressors,  etc. 
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Tible  1  lists  the  fan  system  types  and  indicates  which  of  tnt-  ot;^'  - 
ten'  parameters  are  relevant  to  the  simulation  of  each  system  type. 


Ajr-to-heat  Recovery  Parameters  ib.oA.d.e) 

The  HEAT  RETOVER  PARAMETERS  inpu^  block  has  been  expanded  to  include. 

HTRECA  (U.O,  U.O,  U.D); 

HTRECS  (U.O,  0.0,  O.U^; 

HTREC6  (0.0,  0.0,  0.0); 

The  HTRECl,  HTREC2,  and  HlRECa  coefficients  are  used  to  determine  the 
sensible  heat  recovery  effectiveness;  the  HTREC4,  HTREC5,  and  HTRECb  ccftii- 
cients  are  used  to  determine  the  latent  heat  recovery  effectiveness  (set  Egs  b 
and  6  bel ow) . 

Sensible  Heat  Recovery 

Effectiveness  =  HTRECl(l)  +  HTRECK?)  *  MAXFLOW  +  HTREC1(3) 

*MAXFL0W2  +  HTREC2(1)  *  RATFLOW  +  HTREC2(2) 

*MAXFL0W  *  RATFLOW  +  HTREC2(3)  *  MAXFL0w2 
*RATFL0W  +  HTREC3(1)  *RATFL0W2  +  HTREC3(2) 

*MAXFL0W  *  RATFLOW-’  +  HTREC3(3)  *  MAXFLOW^ 

*RATFL0W'^  ;  Eq  •  ; 

Latent  Heat  Recovery 

Effectiveness  -  HTRECAd)  +  HTREC4(2)  *  MAXFLOW  +  HTRtC4(3) 

*MAXFL0W2  +  HTRECSd)  *RATFL0W  r  HTREC5(.d 
*MAXFL0W  RATFLOW  +  HTRFC5(3).*  MAXFLOW^ 

♦RATFLOW  +  HTRECbdl  *  RATFLOW*^  +  HTREC6(2) 

*MAXFL0W„*  RATFLOW^  +  HTREC6(3)  *  MAXFLOW^' 

♦RATFLOW"^  [Eq  b] 

where:  MAXFLOW  =  the  larger  of  the  relief  air  mass  flows  and  outside 
air  mass  flows  for  the  current  hour 

RATFLOW  =  MAXFLOW  divided  by  the  smaller  of  the  relief  air 

mass  flows  or  outside  air  mass  flows  for  the  current 
hour . 


E_qujpment  Schedules  (7,84,94-95) 

The  EQUIPMENT  SCHEDULES  input  data  block  has  been  completely  revised  to 
allow  users  greater  flexibility.  All  the  existing  EQUIPMENT  SCHEDULES  input 
commands  have  been  deleted.  The  general  form  of  the  new  schedule  input  com¬ 
mand  is: 

component  name  =  sched  name,  FROM  date!  THRU  date2, 
usnl  MAXIMUM  TEMPERATURE, 
usn2  MINIMUM  TEMPERATURE; 
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where: 


component  name  =  SYSTEM  OPERATION  FANCOIL  HEATING  OPERATION 

EXHAUST  FAN  OPERATION  FANCOIL  COOLING  OPERATION 

PREHEAT  COIL  OPERATION  TSTAT  BASEBOARD  HEAT  OPERATION 

HEATING  COIL  OPERATION  HEAT  RECOVERY  OPERATION 
COOLING  COIL  OPERATION  MINIMUM  VENTILATION  SCHEDULE 

HUMIDIFIER  OPERATION  MAXIMUM  VENTILATION  SCHEDULE 

REHEAT  COIL  OPERATION  SYSTEM  ELECTRICAL  DEMAND  SCHEDULE 
RECOOL  COIL  OPERATION 

sched  name  =  any  previously  defined  library  schedule  name 

datel  =  first  day  this  schedule  applies  (of  form  DDMMM,  i.e.,  02JAN) 
date2  =  last  day  this  schedule  applies  (of  form  DDMMM,  i.e.,  31DEC) 
usnl  =  outdoor  air  dry-bulb  temperature  above  which  this  schedule 
does  not  apply;  i.e.,  equipment  will  be  turned  off 
usn2  =  outdoor  air  dry-bulb  temperature  below  which  this  schedule 
does  not  apply;  i.e.,  equipment  will  be  turned  off. 

Specification  of  equipment  schedules  is  optional.  If  equipment  schedules 
are  not  specified  for  a  component  for  a  given  date,  the  following  default 
operating  schedules  apply: 

SYSTEM  OPERATION  =  on  continuously  all  hours  of  all  days  of  the 

simul ation 

EXHAUST  FAN  OPERATION 
HEATING  COIL  OPERATION 
COOLING  COIL  OPERATION 
HUMIDIFER  OPERATION 

REHEAT  COIL  OPERATION  =  on  each  hour  the  system  is  operating 
RECOOL  COIL  OPERATION 
FANCOIL  HEATING  OPERATION 
FANCOIL  COOLING  OPERATION 
TSTAT  BASEBOARD  HEAT  OPERATION 

HEAT  RECOVERY  OPERATION  =  off  all  hours  of  all  days  of  the 

simul ation 

MINIMUM  VENTILATION  SCHEDULE  =  .15  for  each  hour  of  weekdays; 

.05  for  each  hour  of  weekend 
holidays  and  special  days 

MAXIMUM  VENTILATION  SCHEDULE  =1.0  for  every  hour  of  every  day 
SYSTEM  ELECTRICAL  DEMAND  SCHEDULE  =  1.0  for  every  hour  of  every  day. 

When  equipment  schedules  are  specified,  up  to  32  schedule  entries  are 
permitted.  For  example,  32  different  SYSTEM  OPERATION  schedules  could  be 
input,  or  10  SYSTEM  OPERATION  schedules,  10  EXHAUST  FAN  OPERATION  schedules, 
and  12  HUMIDIFIER  OPERATION  schedules  could  be  provided. 

When  equipment  schedules  are  specified  for  a  particular  component,  each 
part  of  the  general  input  command  form  is  optional.  If  parts  are  omitted,  the 
defaults  are: 
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sched  name  CONSTANT 
datel  =  OIJAN 
date2  =  31DEC 
usnl  =  392°F  (200®C) 
usn2  =  -328°F  (-200Oc) 

For  example,  specifying 

RECOOL  COIL  OPERATION  =  SCHEDl, 

is  equivalent  to  specifying 

RECOOL  COIL  OPERATION  =  SCHEDl,  FROM  OIJAN  THRU  31DEC, 

392  MAXIMUM  TEMPERATURE,  -328  MINIMUM 
TEMPERATURE; 

Equipment  schedule  parameters  determine  when  the  air-handling  system  com¬ 
ponents  will  operate.  If  system  operation  is  specified  as  constant,  the  fan 
will  operate  throughout  the  simulation.  Otherwise,  its  operation  will  be 
determined  by  the  system  schedule  and  the  zone  loads;  i.e.,  the  system  will  be 
on  throughout  the  scheduled  "on"  period  and  off  during  the  scheduled  "off" 
period.  However,  the  system  will  run  even  during  the  "off"  period  if  there  is 
a  zone  demand  during  any  one  hour.  This  schedule  should,  therefore, 
correspond  to  the  control  schedule  specified  in  the  zone  load  calculation 
phase.  The  fan  operating  mode  and  schedule  can  greatly  affect  the  amount  of 
energy  required  to  heat  and  cool  outside  air.  The  preheat,  heating,  and  cool¬ 
ing  capacity  schedules  indicate  the  daily  and  seasonal  period  when  these  coils 
are  supplied  with  energy.  For  example,  if  chillers  are  shut  off  at  night  and 
on  weekends,  the  user  should  specify  a  cooling  coil  schedule  which  turns  off 
the  cooling  coil  on  nights  and  weekends.  In  this  example,  no  cooling  energy 
will  be  used  at  night  or  on  weekends  even  if  the  fan  runs  continuously  or 
comes  on  at  night  because  a  heating  (or  cooling)  load  occurs. 

For  TWO  PIPE  FAN  COIL  or  TWO  PIPE  INDUCTION  systems,  the  user  must  over¬ 
ride  the  seasonal  heating  and  cooling  availability  schedules  with  schedul es 
that  do  not  overlap.  This  is  because  two-pipe  systems  cannot  simultaneously 
heat  and  cool . 


DX  Condensing  Unit  Parameters  (6,84-90-93,95 ,179-187 ) 

The  DX  CONDENSING  UNIT  PARAMETERS  input  block  has  been  expanded  to 
include: 


CONDENSING  UNIT  TYPE  =  AIR  COOLED  (default) 

WATER  COOLED 
EVAP  COOLED 
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Reports 


(94-102) 


BLAST  Version  3.0  will  print  as  many  as  five  summary  reports  directly 
related  to  the  results  of  an  air-handling  system  simulation: 

1.  AIR  HANDLING  SYSTEM  ENERGY  USE  SUMMARY  lists  the  total  and  peak 
demand  for  building  and  fan  system  consumption  of  electricity,  gas,  steam,  hot 
water,  and  chilled  water.  For  design  day  simulations,  this  information  is 
reported  hourly  and  daily;  for  weather  tape  simulations,  this  information  is 
reported  monthly  and  annually.  This  report  is  automatically  produced  when  a 
system  is  simulated.  Figure  9  shows  a  sample  of  this  report  for  a  design  day 
and  Figure  10  shows  an  example  for  a  weather  period. 

2.  AIR  HANDLING  SYSTEM  LOADS  NOT  MET  SUMMARY  lists  the  excess  of  demand 
over  capacity  (where  all  demand  is  met,  a  zero  or  "NO  UNMET  LOADS  FOR  THIS 
ZONE"  is  printed).  Unmet  zone  loads  are  caused  by  (a)  insufficient  air  flow, 
(b)  a  deck  temperature  specified  too  low  or  high  to  deliver  air  hot  or  cold 
enough  to  meet  all  loads,  or  (c)  coils  scheduled  to  be  off  when  they  should  be 
energized.  This  report  prints  the  total  and  peak  unmet  load  and  the  number  of 
hours  of  unmet  load  (hourly  and  daily)  for  design  days;  it  also  prints  the 
same  information  (monthly  and  annually)  for  weather  simulations.  This  report 
is  automatically  produced  when  a  system  is  simulated.  A  sample  of  this  report 
is  shown  in  Figure  11. 

3.  AIR  HANDLING  SYSTEM  COMPONENT  LOADS  SUMMARY  is  produced  only  if 
specifically  requested  under  RUN  CONTROL  (COIL  LOADS  report).  It  lists  energy 
consumption  and  use  statistics  for  all  coils,  humidifiers,  and  baseboard  heat 

( see  Figure  12) . 

4.  AIR  HANDLING  SYSTEM  LOADS  SUMMARY  lists  the  total  and  peak  heating 
and  cooling  demands  placed  on  the  system  by  the  building  and  the  actual  total 
and  peak  heating  and  cooling  provided  by  the  system.  This  report  also  pro¬ 
duces  an  "energy  budget"  for  the  system  and  the  building  it  serves.  This 
report  is  produced  only  if  specified  under  RUN  CONTROL  (SYSTEM  LOADS  report). 

A  sample  is  shown  in  Figure  13. 

5.  AIR  HANDLING  SYSTEM  DESCRIPTION  report,  produced  only  if  requested 
under  RUN  CONTROL  (SYSTEM  report),  prints  all  input  values  for  the  fan  system 
description  including  values  specifically  input  by  the  user  or  supplied  as 
defaults  by  the  program.  Users  are  cautioned  that  not  all  the  variables 
printed  in  this  report  will  apply  to  any  particular  fan  system.  A  sample  is 
shown  in  Figure  14. 
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Table  1 


NOTES: 

I.  HOT  OLCK  TEMPTRATURt  SETS  UPPER  EIMIT  ON  REHEAT  OR  HEATING  COII  TEMP. 
IJIJAL  HECK  IS  THE  SAME  AS  MUETIZONE  IN  BEAST;  MULTIZONI  IS  THE  RECOGNIZED 


TWO  PIPE  INDUCTION  UNI" 
^OUR  PIPE  INDUCTION  UNIT 


o 


Figure  9.  AIR  HANDLING  SYSTEM  ENERGY  USE  SUMMARY  (design  day). 
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Figure  9.  (Cont' d) . 


Figure  10. 


Figure  14,  AIR  HANDulMG  SrSTEN’  Jt  SCR  1 -’1  :  OF  . 


6  PLANT  DESCRIPTION 


Changes  in  the  central  plant  description  in  BLAST  Version  3.0  are  the 
result  of  added  simulation  and  scheduling  options.  New  simulations  include 
free  cooling,  direct  drive,  and  air  cooled  chillers,  evaporative  and  well- 
water  condensers,  and  direct  cooling  towers.  Purchased  steam  has  been  added 
as  a  utility  option  and  process  waste  heat  can  now  be  specified  as  a  heat 
source  for  the  plant.  The  equipment  assignment  and  load  scheduling  options 
have  also  been  expanded.  These  program  improvements  required  changes  to  eight 
of  11  of  blast's  allowable  central  plant  input  blocks. 


Equipment  Selection  (110-112) 

The  EQUIPMENT  SELECTION  input  block  has  been  completely  revised  to  allow 
greater  user  flexibility.  If  equipment  is  specified  in  the  plant,  the  EQUIP¬ 
MENT  SELECTION  input  block  must  appear  as  the  first  input  block  in  the  plant 
description. 

The  general  syntax  for  EQUIPMENT  SELECTION  is: 

EQUIPMENT  SELECTION: 
etypel  WITH  ctypel: 

usnl  of  SIZE  usn2  (usn3  AVAILABLE)  WITH  DRIVE  OF  SIZE  usn4, 

usn5  OF  SIZE  usn6  (usnZ  AVAILABLE)  WITH  DRIVE  OF  SIZE  usn8; 
etype2  WITH  ctype2: 

END  EQUIPMENT  SELECTION 


where : 

etype  is  the  equipment  type  from  Table  2 

ctype  is  the  condenser  type  for  each  chiller  specified  and  is  one  of: 
COOLING  TOWER  (default) 

EVAPORATIVE  CONDENSER 
WELL  WATER  CONDENSER 

usnl  is  the  number  of  pieces  of  equipment  of  etypel  and  size  usn2 
installed  in  plant. 

usn3  is  the  number  of  units  available  (allows  for  standby  units) 
usn4  is  the  size  of  the  drive  unit  for  direct-drive  chillers. 

Up  to  six  sizes  of  each  equipment  type  may  be  specified;  if  different 
sizes  are  used  they  should  be  entered  in  ascending  order.  If  the  number 
available  is  omitted,  it  will  default  to  the  number  installed.  Only  three 
chiller  types  and  three  generator  types  may  be  specified  in  one  simulation. 

Sizes  are  specified  in  1000  Btu/hr  (or  kW)  except  for  solar  collectors, 
which  are  specified  in  square  feet  (or  square  meters),  and  hot  and  cold 
storage  tanks,  which  are  specified  in  1000  Btu  (or  kWh). 
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An  example  EQUIPMENT  SELECTION  block  for  a  plant  containinq  two  1'.' 
kBtu/hr  (32  kW)  gas-fired  boilers,  a  150  and  a  200  kBtu/hr  (a  4B  and  a  b4  xW) 
reciprocating  chiller  (both  served  by  a  well-water  condenser),  and  a  lOC 
kBtu/hr  (32  kW)  air-cooled  chiller  is  shown  below: 

EQUIPMENT  SELECTION: 

BOILER: 

2  of  size  100; 

RECIPROCATING  CHILLEP  WITH  WELL  WATER  CONDENSER: 

1  of  size  150, 

1  of  size  200, 

AIR  COOLED  CHILLER; 

1  of  size  100, 

END  EQUIPMENT  SELECTION; 

Table  2  lists  allowable  names  for  equipment  types.  BOILER  is  a  fuel- 
fired  boiler  and  CHILLER  is  a  hermetic  centrifugal  chiller;  OPEN  CHILLER  is  a 
nonhermetic  (open)  motor-driven  centrifugal  chiller. 


Equipment  Assignment  (7-8,112-120,136-137,140,19]  ) 

The  user  may  specify  operating  rules  for  allocating  each  type  and  size  ci 
equipment  to  meet  various  heating,  cooling,  and  electrical  demands  using  the 
EQUIPMENT  ASSIGNMENT  input  block.  If  not  specified,  default  rules  will  assign 
equipment  in  a  fashion  designed  to  approach  the  best  operating  efficiency  for 
the  plant. 

First,  BLAST  decides  which  equipment  types  should  be  operated.  BLAST 
generally  allocates  the  most  efficient  devices  to  meet  demands.  Thus,  diesel 
generators  (if  specified  in  the  plant)  are  allocated  before  steam  turbines  (if 
specified)  which  are  allocated  before  gas  turbines  (if  specified)  to  meet 
electrical  demands.  Likewise,  fuel  boilers  (if  specified)  are  allocated 
before  electric  boilers  (if  specified)  to  meet  heating  demands. 

BLAST  then  determines  the  number  of  each  size  of  the  allocated  equipment 
types  that  must  be  operated  to  approach  the  best  operating  point  for  that 
equipment  type.  The  "best"  operating  point  for  each  equipment  type  is  speci¬ 
fied  using  the  PART  LOAD  RATIO'S  input  block. 

Users  wishing  to  override  all  or  some  of  the  default  operating  rules  in 
BLAST  Version  3.0  should  use  the  EQUIPMENT  ASSIGNMENT  input  block.  The  BLAST 
Version  2.0  form  of  the  EQUIPMENT  ASSIGNMENT  block  is  no  longer  valid  and  will 
not  be  processed  if  it  is  input  to  BLAST  Version  3.0.  The  general  form  of  the 
BLAST  Version  3.0  EQUIPMENT  ASSIGNMENT  BLOCK  is; 
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EQUIPMENT  ASSIGNMENT: 

COOLING: 

FROM  cdatel  THRU  cdateZ: 

FOR  LOAD  =  usnl  USE  cname  1  ( a ,b,c  ,d  ,e ,f ) , 

cname  2  (a,b,c  ,d,e,f ) , 
cname  3  (a,b,c ,d,e,f) ; 
FOR  LOAD  =  usn2  USE  ... 

FROM  cdate3  THRU  cdate4: 


HEATING: 

FROM  hdatel  THRU  hdate2: 

FOR  LOAD  =  usnl  USE  bnamel  ( a ,b ,c ,d ,e ,f ) , 

bname2  ( a ,b ,c  ,d  ,e  ,f ) ; 
FOR  LOAD  =  usn2  USE  ... 


FROM  hdatc3  THRU  hdate4: 


ELECTRIC: 

FROM  edatel  THRU  edate2: 

FOR  LOAD  =  usnl  USE  gnamel  (a,b,c,d.e,f )  , 

gname2  (a,b,c,d,e,f) , 
gname3  (a,b,c,d,e,f ) ; 
FOR  LOAD  =  usn2  USE  ... 


FROM  edate3  THRU  edate4: 

END  EQUIPMENT  ASSIGNMENT; 

where : 

cdatel,  hdatel,  and  edatel  are  of  the  form  DDMMM,  i.e.,  15JAN,  and  are  the 

starting  date  of  the  block  definition 

cdate2,  hdate2,  and  edate2  are  of  the  form  DDMMM,  i.e.,  15  JAN,  and  are  the 

ending  date  of  the  block  definition 

cnamel-3,  bnamel-2,  and  gnamel-3  are  the  names  of  the  chillers, 

boilers,  and  generators  specified  in  the 
EQUIPMENT  SELECTION  input  block 

usnl,  usn2...  are  the  upper  limits  of  the  load  range 

( a,b,c  ,d,e,f)  specifies  the  number  of  units  of  each  size 

which  are  allowed  to  operate  for  this 
load  range. 
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I  ‘  ^  ‘  ,  1  t  t  f' 

i  I  /  (  1  JU  , 

I .  t  ‘ .  1  *  (  f  I  '  H  ■  » 

!  Nr  t  ;,\  NT  sLi  [  {  T  ;0N, 
i  ..i-if'NU  N’  A'AU.NM[:NT  ; 

^  Mi  ’.Nil 

(  Pl'f^  .mSM'  Ituil,  JIMAR: 

'  ,  k  L.(!A[)  ‘jJU  USE  CHILLER  (1,2)  , 

OPEN  CHILLER  (0,U); 

Fk('M  UlMAY  THRU  JOAUG: 

FOR  LOAD  =  lUUU  USE  CHILLER  (0,0), 

OPEN  CHILLER  (1,0); 
f  [iR  LOAD  =  iOuO  USE  CHILLER  (0.0), 

OPEN  CHILLER  (I.l), 

FOR  LOAD  --  SUUO  USE  CHILLER  (U,0), 

OPEN  CHILLER  (1.2); 

FDR  LOAD  =  bSUO  USE  CHILLER  (1,2), 

OPEN  CHILLER  (1,2); 

END  EQUIPMENT  ASSIGNMENT; 

This  input  would  assign  equipment  as  follows: 

1.  For  the  period  1  September  through  31  March,  the  open  chillers  would 

not  operate  regardless  of  the  load.  All  three  of  the  hermetic  chillers  would 

be  operating  to  meet  any  cooling  load. 

2.  For  the  period  1  May  through  30  August,  if  the  cooling  load  was  1000 

kBtu/hr  (318  kW)  or  less,  one  open  chiller  of  size  1000  would  be  operating. 

If  the  load  was  between  1000  and  3000  kBtu/hr  (318  and  955  kW) ,  then  one  open 
chiller  of  size  1000  and  one  of  size  2000  would  be  allowed  to  operate.  If  the 
load  was  between  3000  and  5000  kBtu/hr  (955  and  1519  kW) ,  then  one  open 
chiller  of  size  1000  and  two  open  chillers  of  size  2000  would  be  operating. 

If  the  load  was  above  5000  kBtu/hr  (1591  kW),  then  all  the  chiMers  specified 
in  the  equipment  selection  would  be  operating. 

3.  For  the  period  1  April  through  30  April,  the  default  equipment 
assignment  strategy  would  be  used. 


Part-Load  Ratios  (113-114,191) 

The  syntax  for  the  PART  LOAD  RATIOS  block  is  the  same  as  that  described 
in  the  FFLAST  Version  2.0  Users  Manual.  Input  is  now  accepted  only  for  the 
equipment  types  specified  in  the  EQUIPMENT  SELECTION  block.  The  defaults  for 
the  new  equipment  types  are  in  Table  3. 


Schedule 


(114-115) 


BLAST  Version  3.0  expands  the  SCHEDULE  input  block  to  include  specifica¬ 
tion  of  domestic  hot  water  demand,  plant  electrical  demand,  and  availability 
of  process  waste  heat.  The  syntax  for  the  hot  water  input  is  as  follows: 

HOT  WATER  =  usnl ,  schednanif',  FROM  datel  THRU  date2  SUPPLIED  BY 
esource ; 


where : 

usnl  =  peak  demand  for  hot  water  in  1000  Btu/hr  (or  kW)  (default  =  0.0) 
schedname  =  any  previously  defined  schedule  name  from  the  library  (def  =  COWSTANT) 

datel  =  start  date  for  this  load  (of  form  ODMMM,  i.e.,  15JAN)  (def  =  OIJAN) 

date?  =  stop  date  for  tnis  load  (of  form  ODMMM,  i.e.,  15JAN)  (def  =  31DEC) 
esource  =  BOILER  or  ELfLTRIC  BOILER  (def  =  BOILER) 

This  command  can  be  repeated  up  to  12  times. 

The  PLANT  ELL(.TR1(,AL  command  is  used  to  describe  a  demand  for  electricity 
in  the  plant  wbkb  is  not  otherwise  accounted  for.  The  syntax  is: 

PLANT  ELElTRIi  al  DIMAND  -  usnl,  schedname,  FROM  datel  THRU  date?; 

where ; 

usnl  =  peak  demand  tor  electricity  in  1000  Btu/hr  (or  kW)  (default  =  0.0) 
schedname  =  any  previously  defined  schedule  name  from  the  library  (def  =  CONSTANT) 

datel  =  start  date  for  this  load  (of  form  DDMMM,  i.e.,  15JAN)  (def  =  IJAN) 

date?  =  stop  date  for  this  lood  (of  form  DDMMM,  i.e.,  15JAN)  (def  =  31DEC) 

This  command  may  be  repeated  up  to  1?  times. 

The  PROCESS  WASTE  HEAT  command  is  used  to  describe  the  availability  of 
waste  heat  for  use  in  the  plant.  The  syntax  is: 

PROCESS  WASTE  HEAT  =  usnl,  schedname,  FROM  datel  THRU  date?  AT 

LEVEL  usn?; 


where : 

usnl  = 
schedname  = 
datel  = 
date?  = 
usn?  = 


peak  amount  of  waste  heat  available  in  1000  Btu/hr  (or  kW)  (default  =  0.0) 
any  previously  defined  schedule  name  from  the  library  (def  =  CONSTANT) 
start  date  for  this  load  (of  form  DDMMM,  i.e.,  15JAN)  (def  =  IJAN) 
stop  date  for  this  load  (of  form  DDMMM,  i.e.,  15JAN)  (def  =  31DEC) 
level  number  corresponding  to  the  level  of  the  waste  energy  available 
(see  Appendix  G  of  the  BLAST  Version  ?.0  Users  Manual)  (def  =  5). 


An  example  SCHEDULE  block  is: 


SCHEDULE: 

HOT  WATER  =  10,  INTERMITTENT.  FROM  OIJAN  THRU  31DEC; 

HOT  WATER  =  100,  FROM  lOJUN  THRU  ?0JUN; 

PROCESS  WASTE  HEAT  =  1000,  CONSTANT,  FROM  OIJUN  THRU  31JUL, 
AT  LEVEL  3; 

END  SCHEDULE; 
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(115-120) 


Spec i a1  Parameters 

The  syntax  for  SPECIAL  PARAMETERS  is  unchanged.  The  default  values  for 
SPECIAL  PARAMETERS  added  to  the  input  of  BLAST  Version  3.0  are  shown  in  Table 
4.  Table  5  shows  which  special  parameters  are  normally  associated  with  a  par¬ 
ticular  equipment  type. 

The  meaning  and  effect  of  each  added  special  parameter  is  described 
below.  The  defaults  should  be  studied  carefully,  since  they  may  be  appropri¬ 
ate  only  for  very  conventional  plants. 

EBEFF  Average  efficiency  of  neat  generation  by  the  electric  boiler. 

Efficiency  equals  heat  output/electrical  input. 

Units:  dimensionless 

FCCTRL  Free  cooling  chiller  control  type.  FCCTRL  1  allows  the  chiller 
to  work  in  the  free  cooling  mode  between  the  dates  of  FCON  and 
FCOFF.  FCCTRL  =  2  allows  the  chiller  to  work  in  the  free  cooling 
mode  if  the  outside  air  dry-bulb  temperature  is  less  than  FCTEMP. 

FCCTRL  =  3  allows  the  chiller  to  work  in  the  free  cooling  mode  if 
the  outside  air  wet-bulb  temperature  is  less  than  FCTEMP. 

FCCTRL  =  4  allows  the  chiller  to  work  in  the  free  cooling  mode  if 
condenser  water  temperature  entering  the  chiller  is  less  than  the 
desired  leaving  chilled  water  temperature. 

Units:  dimensionless 

FCOFF  If  FCCTRL  =  I,  the  date  the  free  cooling  chiller  switches  from  the 
free  cooling  mode  to  the  regular  mode.  The  date  is  computed  from 
32  *  MONTH  t  DAY.  Thus  FCOFF  for  12  March  is  32  *  3  +  12  =  108. 

Uni ts:  dimensionless 

FCON  IF  FCCTRL  =  1,  the  date  the  free  cooling  chiller  switches  from  the 

regular  mode  to  the  free  cooling  chiller  mode.  The  date  is  com¬ 
puted  from  32  *  MONTH  +  DAY.  Thus  FCOFF  for  12  March  is  32  *  10  +  18  =  3jb. 
Units:  dimensionless 

FCTEMP  The  free  cooling  chiller  control  temperature.  If  FCCTRL  =  2, 

FCTEMP  will  be  compared  with  the  outside  air  dry-bulb  temperature. 

If  FCCTRL  -  3,  FCTEMP  will  be  compared  with  the  outside  air 
wet-bulb  tenifjerature . 

Uni ts :  °F  (  ^c) 

PELDTWR  The  ratio  of  the  direct  cooling  tower  pump  electrical  energy  required 
to  cooling  load  on  the  direct  cooling  tower. 

Units:  dimensionless 

PELECND  The  ratio  of  the  evaporative  condenser  pemo  electrical  energy  required 
to  condenser  load. 

Units:  dimensionless 

PELWWC  Fhe  ratio  of  well-water  condenser  pump  electrical  energy  required 
to  condenser  load. 

Units:  dimensionless 
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RMXKWDC  Maximum  exhaust  flow  per  unit  capacity  for  diesel -driven  chillers. 

The  parameter  sets  an  upper  limit  on  exhaust  gas  flow  and  therefore 
exhaust  gas  heat  recovery  for  diesel  engines. 

Units:  Ib/hour  per  kBtu/hr  of  capacity  (kg/s  per  kW  of  capacity) 


RMXKWGC 

Same 

as 

RMXKWDC,  but  applies 

to  gas  turbine-driven  chillers. 

RWCDB 

Ratio 

of  condenser 

water  flow 

rate  to  double-bundle  chiller 

capaci ty . 

Uni ts : 

1  b/hr 

)er 

<Btu/hr  of 

capacity  (kg/s  per  kW  capacity) 

RWCDC 

Same 

as 

RWCDB, 

but 

appl ies 

to 

diesel -dri ven  chillers. 

RWCFC 

Same 

as 

RWCDB, 

but 

appl ies 

to 

free  cooling  chillers. 

RWCGC 

Same 

as 

RWCDB, 

but 

appl ies 

to 

gas  turbine-driven  chillers. 

RWCHC 

Same 

as 

RWCDB, 

but 

appl ies 

to 

hermatic  compression  chillers. 

RWCHP 

Same 

as 

RWCDB, 

but 

appl ies 

to 

heat  pumps. 

RWCOC 

Same 

as 

RWCDB, 

but 

appl ies 

to 

open  chillers. 

RWCRC 

Same 

as 

RWCDB, 

but 

appl ies 

to 

reciprocating  chillers. 

RWCIA 

Same 

as 

RWCDB, 

but 

appl ies 

to 

one-stage  absorption  chillers. 

RWC2A 

Same 

as 

RWCDB, 

but 

appl ies 

to 

two-stage  absorption  chillers. 

RWC2AE 

Same 

as 

RWCDB, 

but 

appl  ies 

to 

two-stage  absorption  chiller 

wi  th 

economi zer . 

TDCTWR 

Minimum 

dl  1 owabl e 

temperature 

for  water  leaving  the  direct 

cool i ng 

tower . 

Units : 

Op  (Op 

TEVAPC 

Same 

as 

TDCTWR 

but 

for  evaporative  condenser. 

TWWC 

Same 

as 

TDCTWR 

but 

for  wel' 

-water  condenser. 

BLAST  Version  3.0  deletes  the  following  inputs  from  SPECIAL  PARAMETERS: 

CPTYPE  SRIA  SR2A  RWCC  RWCA  TWMAKE 

If  one  of  the  above  is  input  to  BLAST  Version  3.0,  a  warning  message  wil 
be  issued  and  the  input  will  be  ignored. 
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Appendix  (j  i 


Uquipmi.nt  Perfonii.iru  e  'Pdr'tn'.  t (  ■  s 

BLAST  Version  3.0'  ddris  severdl  new  equipment  perfoniumco  pdraniet'  i  to 
describe  tPi'  pe'^'tornian,  e  of  ti"  new  eompeni''t  models.  (The  EtvUlPVLNT  PtHFoR- 
MAM(  PARAMETERS  syntax  w.u  not  ■  hanqed.  )  Inc  now  pardmoters  and  their 
.'.f'taijlt  valuf'.  (in'  shewr'  in  3e''ii  r, . 

Tahir  '  )n,li._,ites  wni'h  tOMPMiNiT  PI  Rf  ORMAM  i  PARAMLILRS  apply  to  eai  h 
(.I'iir'.il  plar*’  ..omporunt.  ihi  iiieir  in.j  of  oaeii  new  LQIlIPMLhT  PEREORMANl.E  PARAM- 
•  T 1  R  1  s  d  i  Si  LI'  srd  h(  '  -  w . 


r,ir<ini>t  )s  ,.iid  /'‘ai.!*  T  <  1  in '■  'tnaMsi'  nits  inly 
ELMPMihi  !->,‘-:i  "RMAN,  ;  rARAMl'i  P 
ADSTl  C  I  >13,  :  .P.  AT); 

R(.AVFr,  ( 1  .i)L>b,  -e.  -v'.  1 . ,  ■ , 

An.'iEKl'  IJ.iSH.  I.ISA); 

Pf’WRFS  (  , 

1  AVEIM  (i'.o,  .33  ; 

PWRFflM  .  i;.L \  O.U,  t  .:i;  ; 

EM); 

'he  f  '  Of'  (.  00 1  i  nq  .  ii  i  1  1  e r  i  ^  n  .p a  r'  i  *  n t  ’  '  i  uQa  1  e  h i  1 1 1  r  which  may  oMa  i  r 
■  ijoI  ( nq  witii  the  l  ompressi  r  hint  i  i*  wheri  tFi-  ■  l  ndenser  watO'r  temperature 
drops  low  (  nouciit  by  <■;)(  r.it  :  no  I'ri  ■  V  I  'ima  1  I  rii  t  >•  i  gi'eant  pump  cis  well  as  tht 
hMied  wdtL'i'  .tnd  'ondLfisrt-  ;unips.  Ihemfoie,  the  frte  iot’linq  chiller" 

,)p(. rates  in  rir-tn't  the  requl"'  oih  n  ■  )iill(!  iii(ide  or  tiu  fret  cooling  moae . 

'nr  jituai  medt  (..t  ep('r,i*’()n  is  .lett  rnii  ru'd  by  the  SPttlAl  PARAMETERS  FLCTRL, 
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[tq  Si 


where : 


A2,  and  A^  are  the  parameters  of  the  CAVFCM  set 

OCAP  is  the  design  free  cooling  chiller  capacity  operating 
for  that  hour 

TCUUL  is  the  SPECIAL  PARAMETER  describing  the  leaving  chilled 
water  temperature 

TECW  is  the  chiller  temperature  of  the  condenser  water  entering 
the  chil ler 

AVLCAP  is  the  actual  capacity  available. 

The  actual  cooling  (FCCOOL)  is  determined  by: 

FCCOOL  =  minimum  of  £C00L  and  AVLCAP 


where : 

ECCOL  is  the  actual  cooling  load  for  that  hour 

The  electrical  consumption  for  the  free  cooling  chiller  in  the  free  cool¬ 
ing  mode  is  computed  by: 

ELEC  =  B,  +  *  PER  +  *  PLR^ 

Bp  and  B^  are  the  parameters  of  the  PWRFCM  set 

PLK  =  FCCOOL/AVLCAP 

ELEC  =  electricity  consumed 


Parameters  and  Default  Values  (English  Units  Only) 

EQUIPMENT  PERFORMANCE  PARAMETERS: 

ADJTAC  (95,  1.19,  44); 

RCAVAC  (1.006,  -.019,  .0022) 

ADJEAC  (3.158,  -3.313,  1.154); 

RPVJRAC  (.239,  -.04045,  .79545); 


END; 

The  performance  of  the  air-cooled  chiller  is  determined  by  the  parameters 
listed  above.  These  parameters  are  defined  and  used  analogously  to  those  for 
the  double-bundle  chiller  as  described  on  pages  213  to  221  of  the  BLAST  Ver¬ 
sion  2.0  Users  Manual,  except  for  ADUTAC.  The  ADJTAC  parameter  set  defines 
the  T  used  in  Eg  029  of  the  BLAST  Version  2.0  Users  Manual  as 

' T  -  ( Tai r  -  Aj l/A^  - 


02 


(Tew  -  A3) 


[Eq  6] 


where ; 


Tair  =  ambient  air  hry  bulb  temperature 

Tew  -  leaving  chilled  water  temperature 

Aj ,  Ap ,  and  A^  are  the  parameters  of  the  ADJTAC  set 
for  the  air-cooled  chiller 


Parameters  and  Default  Values  (English  Units  Only) 

EQUIPMENT  PERfCRMANCE  t^APAMElEPS; 

ADJTDC  (95,  1.19,  4A  ) ; 

RCAVDC  (l.OUh,  -.019,  .00022); 

ADJEDC  (3.158,  -3.313,  1.154); 

RPWRDC  (.239,  -.04045,  .79545); 

RELDC  (  .09755  ,  .6318,  -.4165); 

RJACDO  (.3922,  -.4367,  .27796); 

RLUBDC  (.0803,  -.1371,  .0803); 

REXDC  (  .3144,  -.1353,  .09726); 

■"EXDC  (1179.4,  60.0,  0.0); 

UACD  (.0308,  .90,  0.0); 

END; 

The  diesel -driven  chiller  is  an  open  centrifugal  chiller  driven  directly 
by  a  diesel  engine.  The  parameters  ADJTDC,  RCAVDC,  ADJEDC,  and  RPWRDC  are 
used  to  describe  the  performance  of  the  open  cniller  compresser  unit.  They 
are  defined  analogously  to  those  for  the  double-bundle  chiller  on  pages  213- 
T'21  of  the  BLAST  Version  2.0  Users  Manual,  except  that  the  power  computed  is 
shaft  power  required,  not  electrical  power  required.  The  parameters  RELDC, 
R'JaC'OC  ,  RLUBDC,  REXDC,  TEXDC,  and  UACD  are  used  to  describe  the  performance  of 
the  diesel  engine  and  are  defined  analogously  to  those  for  the  diesel  engine 
generator  on  pages  196  to  200  of  the  BLAST  Version  2.0  Users  Manual,  except 
that  the  output  is  shaft  power,  not  electricity. 


Parameters  and  Default  Values  (English  Units  Only) 

EQUIPMENT  PERFORMANCE  PARAMETERS; 

ADJTOC  (95.,  1.19,  44); 

RCAVGC  ( 1  .006,  -.019,  .00022); 

ADJEGC  (3.158,  -3.313,  1.154); 

RPWRGC  (.239,  -.04045,  .79545); 

FULIGC  (9.41,  -9.48,  4.32); 

FUL2GC  (1.0044,  -.0026,  0.0); 

TEXIGC  (917. ,  308. ,  80.); 

TEX2GC  ( 1  .006,  .0018,  0.0); 

TEXG  (15.63,  -.099,  -.0002); 

ELUBG  (.223,  -4.,  .2286); 

IJAf  iS  (.UCld,  0.9,  n.O); 

EM), 
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The  gas  turbine-driven  chiller  is  an  open  centrifugal  chiller  driver 
directly  by  a  gas  turbine.  The  parameters  ADJIGC,  RCAVGC,  ADJLGC,  anu  kPioRli 
are  used  to  describe  the  performance  of  the  open  chiller  compressor  unit. 

They  are  defined  analogously  to  those  for  the  double-bundle  chiller  on  payt  ■ 
213  to  221  of  the  BLAST  Version  2.0  Users  Manual,  except  that  the  power  com 
puted  is  shaft  power-  required,  not  electrical  power  required.  The  remaining 
parameters  listed  above  describe  the  performance  of  the  gas  turbine  and  are 
defined  analogously  to  those  for  the  gas  turbine  generator  on  pages  2oL  to  200 
of  the  BLAST  Version  2.0  Users  Manual ,  except  that  the  output  is  shaft  power, 
not  electrical  power. 


Energy  Cost  ( 1 2 2 - 1  r -j  i 

The  ENERGY  COST  input  block  has  been  modified  to  accept  PURCHASED  STEAM 
as  a  utility  option.  The  default  values  for  purchased  steam  energy  cost  arc 
all  zero.  Thus,  if  a  user  wishes  to  use  purchased  steam  as  an  energy  source, 
he  must  specify  the  ENERGY  COST  block  for  PURCHASED  STEAM.  The  options  dis¬ 
cussed  in  the  BLAST  Version  2.0  Users  Manual  for  other  utilities  also  apply  to 
PURCHASED  STEAM. 


Reference  Equipment  Cost  (125-127) 

The  format  of  the  REFERENCE  EQUIPMENT  COST  input  block  has  not  changed. 
The  default  values  for  the  new  equipment  types  are  shown  in  Table  B. 


Reports  (Not  in  the  BLAST  Version  2.0  Users  Manual ) 

A  default  PLANT  LOADS  NOT  MET  report  has  been  added  to  BLAST  Version  3.U. 
This  report  summarizes  the  heating,  cooling,  and  electrical  demands  which  were 
not  met  by  the  plant.  Unmet  plant  loads  result  from  undersized  equipment  or 
bad  equipment  scheduling.  An  example  of  this  report  is  shown  in  Figure  15. 

An  additional  optional  report  has  been  added  to  the  plant  simulation 
report  capability.  The  report  is  obtained  by  specifying  PLANT  LOADS  as  a 
REPORTS  parameter  in  RUN  CONTROL.  An  example  of  this  report  is  shown  in  Fig¬ 
ure  16. 


64 


Table  3 


Default  Part-Load  Ratio 


tart- Load  Rdtios 


Electrical  Input  to 
Nominal  Capacity 


Equipment  Type 

Minimum 

Maximum 

Optimum 

Ratio 

ELECTRIC  BOILER 

0.0 

1 .0 

1.0 

1.05 

FREE  COOLING  CHILLER 

0.10 

1.05 

0.65 

0.2275 

DIRECT  COOLING  TOWER 

0.0 

1.00 

N/A 

0.012 

DIESEL  DRIVEN  CHILLER 

0.10 

1.05 

0.b5 

0.25 

GAS  TURBINE  DRIVEN  CHILLER 

0.02 

1.05 

0.60 

0.25 

AIR  COOLED  CHILLER 

0.10 

1 .05 

0.65 

0.2275 

EVAPORATIVE  CONDENSER 

u.o 

1.0 

N/A 

0.012 

WELL  WATER  CONDENSER 

0.0 

1 .0 

N/A 

0.012 
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New  Equipment  Pertormanct  Parameters  and  Defaults 
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Table  7 


Equipment  Performance  Parameter  Applicability 


O. 
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PERFORMANCE 

PARAMETER 

AOJgAC 

AOJCM 

AOJiOC 

AOjfgC 

AOjgOC 

ADJfNA 

AOilIC 

AOJfX 

AOJtX 

AOJTAC 

AO/TM 

Aorroc 

AD/TK 

AO/roc 

AOJTHf 

AO/TtC 

AO^X 

AO/TK 

CAVACM 

CAVLIA 

omjM^ 

ItTUMg 

twu*o 

IkUMC 

gfxg 

^(xoc 

puiLig 

gUtLJO 

FUL10C 

FUUOC 

HTUMT 

NCAVAC 

ACAVCM 

MCAVOC 

IICAVFC 

ACAVOC 

nCAVM^ 

ACAV1C 

ACAVX 

ACAVX 

RCLO 

niLOC 

RgNIA 

RfNgA 

AfNlAf 

RgXD 

RIMDC 

RVUtCt 

R^ACO 

RiACOC 

RtUVO 

RkUSOC 

RPWRAC 

RPWRM 

iv«moc 

WRIRWRC 

RRWROC 

RWWMy 

RRWR1C 


•OLAft 

nxo 
TUOC 
rut  10 
riMfo 
TMIOC 


UACO 

UACOC 

UACO 

UACOC 

RCRUMg 


70 


I 


oooooooooo 


OHO 

0^0 

^  . . 

Ui  UiOO  oooooooooooo 
a.aK— 


HHO  ......  . 

ooo  oooooooooooo 
Hz  — 


oooooooooooo 


CO 

CO 

cc 

o 

MET 

o 

o 

X 

X 

H 

z 

O  X 

<  V. 

O 

OHO 

z 

£m 
>c  o 

o 

•<HO 

WOO 

CO 

o 

O.Z  — 

o 

u 

< 

o 

A 

4C 

Sho 

H 

WH 

HHO 

z 

OOO 

HZ»- 

«  oooooooooooo 


z  O  X 

♦-»  OHO 
JlOH 
H 

w  o 

^  ^HO . . 

UJOO  OOOOOOOOOOOO 

w  a.z— 


HHO  ......  . 

ooo  OOOOOOOOOOOO 


irN'or^ooo'O'-fw 


ESERGJ  BUDGET  (TOTAL  ENESGT  /  FLOOR  AREA)  =  .628^7E»03  1000BTU/FT*»i 

tiOTE;  THIS  ENF.RCT  BUUOET  DOES  NOT  INa-ODE  ANT  LOADS  NOT  MET 
Oh  ANY  RECOVEhtO  OR  PROCESS  WASTE  ENERGY  USED  IN  THE  PLANT. 


7  CONCLUSION 


BLAST  Version  3.0  can  be  used  to  model  passive  solar  applications  and  to 
analyze  large-scale  industrial  facilities.  Parameters  users  can  study  with 
BLAST  Version  3.0  include  (1)  interzone  heat  transfer  and  ventilation,  (2) 
movable  insulation,  (3)  daylighting,  (4)  exact  internal  solar  distribution, 

(5)  radiant  temperature  control,  (6)  exterior  radiant  interchange,  (7)  mechan¬ 
ical  ventilation,  (8)  process  heat  as  heat  source,  (9)  latent  air-to-air  heat 
recovery,  (10)  water-cooled  packaged  systems,  (11)  induction  unit  systems, 

(12)  direct-drive  chillers,  and  (13)  purchased  steam  from  utilities.  BLAST 
Version  3.0  also  offers  the  user  a  generalized  report  writer  and  several  new 
output  report  options  not  available  from  BLAST  Version  2.0. 

Although  the  simulation  capabilities  of  BLAST  Version  3.0  are  expanded 
over  BLAST  Version  2.0,  users  familiar  with  BLAST  Version  2.0  can  use  Version 
3.0  without  modifying  their  approach  or  their  BLAST  input. 
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APPENDIX  A; 


WEATHER  TAPE  CONVERSION  INPUT  DATA  FOR  WIFI  (161-164) 


For  BLAST  Version  3.0,  the  input  card  processor  and  the  "bad  data" 
replacing  routines  have  been  rewritten.  In  addition,  the  user  may  modify  Ver¬ 
sion  2.0  weather  files  (WTHRFLs)  with  new  holiday  schedules. 


WIFE  Commands 

The  commands  for  WIFE  may  appear  in  any  order  and  are  separated  by  commas 
or  semicolons.  There  are  three  ways  to  use  the  WIFE  program; 

1.  To  create  a  WTHRFL  from  an  existing  raw  weather  tape. 

2.  To  modify  an  existing  WTHRFL  by  replacing  the  existing  holiday,  spe¬ 
cial,  or  daylight  savings  time  period  with  a  new  one. 

3.  To  generate  reports  of  calendar,  daily,  monthly,  and  hourly  data  dur¬ 
ing  creation  or  modification,  or  as  a  stand-alone  process. 

Certain  information  is  required  during  the  creation  process,  e.g.,  tape 
type,  station  number,  requested  run  period,  latitudes,  and  longitude.  Addi¬ 
tionally,  the  user  may  input  cal endar- type  data  and  request  reports.  During 
modification,  only  calendar  data  are  changed  on  the  existing  WTHRFL;  thus, 
commands  specifying  tape  type,  latitude,  etc,  are  ignored.  If  nnly  reports 
are  being  done  from  an  existing  WTHRFL,  then  input  calendar  data  are  ignored. 


Report  Commands 

1.  UNITS  (METRIC);  output  units  are  expressed  in  SI  units. 

2.  UNITS  (ENGLISH);  default  output  units  are  expressed  in  English  units. 

3.  REPORT;  a  report  is  requested  (one  line  per  month), 

4.  DAILY  (implies  REPORT);  a  daily  report  is  requested  (1  line  per  day). 

6.  CALENDAR;  a  calendar  is  produced  showing  months,  days,  holidays,  spe¬ 
cial  days,  and  daylight  savings  time  period. 

6.  HOURLY  =  single  date;  an  hourly  report  (1  line  per  hour)  is  produced 
for  a  specified  date. 

7.  HOURLY  =  FROM  single  date  THRU  single  date;  an  hourly  report  is  pro¬ 
duced  for  a  specified  period. 
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Tape  Generation/Modification  Commands 

1.  TITLE  =  "title  for  output  WTHRFL." 

2.  RUN  =  FROM  single  date  THRU  single  date:  specifies  run  period  for 
run.  Default  =  IJAN  THRU  31DEC. 

3.  YEAR  =  year;  year  to  be  selected  from  raw  data. 

4.  LATITUDE  =  number:  latitude  of  the  data  (-90  _<  lat  £  90). 

5.  LONGITUDE  =  number:  longitude  of  the  data  (-360  ^  long  _<  360). 

6.  TIME  ZONE  =  number:  time  zone  (1  to  24). 

7.  TAPE  =  (tape  type,  station  #):  specifies  tape  type  and  station 
number . 

8.  Day  type  =  single  date;  specifies  special  day  type. 

9.  Day  type  =  FROM  single  date  THRU  single  date:  specifies  special  day 
period . 

10.  DEFAULTS:  specifies  default  holidays,  daylight  savings  period. 

11.  MODIFY:  specifies  attached  existing  WTHRFL  to  be  modified, 

Val id  Tape  Types 

The  station  number  in  the  following  tape  types  specifies  the  WBAN  number 
supplied  on  that  particular  tape. 

1.  1440,T1440;  tape  type  is  NOAA  TDF-1440. 

2.  TRY:  NOAA  Test  Reference  Year  (TRY). 

3.  TMY ;  NOAA  Test  Meteorological  Year  (TMY). 

4.  SOLMET;  NOAA  Solar  Radiation  (SOLMET). 

5.  280, T28:  *  Solar  Radiation  280  tapes. 

6.  OTHER:**  User-defined  tape. 


*  No  280  tapes  can  be  used  with  TMY  or  SOLMET  tapes. 

**For  OTHER  types,  contact  the  local  vendor  or  the  BLAST  representative. 
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^aljd  Day  Typ^s* 

HOLIDAY  (HOD 
SHECIALI  (SPl) 

SPECIAL2  (SP2) 

SPECIAL3  (SP3) 

SPECIAL4  (SP4} 

DAYLIGHT  (DST);  daylight  savings  time  period. 


De_faul  ts 

Specifying  DEFAULTS  results  in  the  following  holidays  and  daylight  sav¬ 
ings  time  period. 


January  1  (or  Friday  preceding  or  Monday  succeeding) 
November  11  (or  Friday  preceding  or  Monday  succeeding) 
December  25  (or  Friday  preceding  or  Monday  succeeding) 
July  4  (or  Friday  preceding  or  Monday  succeeding) 

Third  Monday  in  February 
Last  Monday  in  May 
First  Monday  in  September 
Second  Monday  in  October 
Fourth  Thursday  in  November 


Last  Sunday  in  April  through  last  Sunday  in  October. 


Dates 

Date  forms  are  used  to  specify  run  period,  dates  for  holiday  or  special 
day  types,  the  daylight  savings  time  period,  and  to  select  hourly  report  days 
Dates  can  be  specified  in  four  ways: 

1.  Using  a  specific  day  and  month,  e.g.,  IJAN  or  IJANUARY 

2.  Using  only  numbers,  e.g.,  1/2  (February  1st). 

3.  Specifying  a  count  of  a  specific  day,  e.g.,  "2ND  TOES  IN  APR  or  2ND 
TUESDAY  IN  APRIL,"  meaning  the  second  Tuesday  in  April. 

4.  Specifying  by  position,  e.g.,  "LAST  SUN  IN  APR  or  FINAL  SUNDAY  OF 
APRIL,"  meaning  the  last  Sunday  in  April. 


*  Items  enclosed  in  parentheses  denote  valid  abbreviations. 
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Holiday,  Special  Day  Type_s^  or  HquHy  Reports 

The  user  enters  holiday,  special  day  types,  or  hourly  report  requests  as; 
request  =  single  date 
or 

requcst  =  FROM  single  date  THRU  single  date 
For  example; 

HOLIDAY  =  3R0  MONDAY  IN  FEBRUARY, 

^PtClALl  -  FROM  I  AUG  THRU  15  AUG, 

DST  -  FROM  LAST  SUN  IN  APR  THRU  LAST  SUN  IN  OCT, 

HOURLY  =  FROM  LAST  SUN  IN  APR  THRU  5  MAY, 


Run  Period 

For  the  run  period  (used  in  creating  a  new  WTHRFL),  only  simple  dates  are 
allowed.  For  example; 

RUN  =  FROM  IJAN  THRU  31DEC. 

RUN  =  FROM  310CT  THRU  31MAR 


MIFF  COMMANDS  and  Allowable  Abbreviations 


UNITS 

ENGLISH 

.ETRIC 

REPORT 

DAILY 

CALENDAR 

HOURLY 

FROM 

THRU 

TITLE 

RUN 

YEAR 

LATITUDE 
LONGITUDE 
TIME  ZONE 
TAPE 

DAYLIGHT 

HOLIDAY 

SPECIAL! 

SPECIALZ 

SPECIALS 

SPEC  I  ALA 

DEFAULTS 


UNIT 

ENG 

MET 

REP, SUMMARY 
DAY, DETAILS 
CAL.CALNDR 
HR 


TIT 

YR 

LAI 

LONG 

TIME,  TIM,  TIME  ZONES 

TAP 

DST 

HOL 

SPl 

SP2 

SP3 

SPA 

OEF,  DFLTS 
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MODIFY  MOO 

JANUARY  JAN 

FFDRUARY  K F 

MARCH  MAP 

APRIL  APR 

MAY  MY 

J  uNlF  JON 

■  ’  U  L  Y  J  0  L 

AliOliSl  Auti 

slPiFMPJK  CLP 

(  iTU-  LH  'If  I 

Ni'VfMOFk  M'V 

DLCLMLIP  DLL 

CJNCAY  J'N 

MONDAY  MliN 

IJLCDA'^  TUL 

WEDNESDAY  WED 

THURSL'A'^  THU 

FRIDAY  FR: 

SATURDAY  '.AT 

LAUT  INAL 


BLAST  Version  J.O  changes  the  example  shown  in  the  BLAST  Version  B.O 
I'sers  Manual  (Appendix  Ai  as  follows: 

THlE  -  “**TMY**  FORT  WORTh,  TLXAi", 

LAT  ==  SB.  7b,  LONG  '  O/.TJ,  TIME  -  fa, 

TAPE  -  (TMY,  039?/),  YEAR  -  19/0. 

RUN  =  FROM  I  vAN  THRU  31  DLL, 

RtPI'R'  DA  II  Y.  nH'A-T  I'.,  UNIT';,  iMURli) 


'lor, trol  iards 

The  raw  data  weather  tapio  is  local  file  WUAIA.  The  ?HU  scries  solar  tape 
is  SDATA.  Fxistinq  WTHRTlS  arc  local  tiles  OLWTHR.  Output  is  written  to 
local  file  WTHPFL.  Thus,  the  control  card  sequence  is: 

--  Jiob  Card  -- 

--  Account  Card  -- 

GET  WDATA  for  tape  generation 

GE 1  SDATA 

GET  OLWTHR  for  report inq,  modifying 

G1  T  WIFI 

WIFE. 

Save  WTHRF L 
F  0  R  I ,  a  r' d 
WIFF'  Input 
El  i  I  Card 
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Exainpl  es 

1.  A  typical  weather  file  generation  run  with  special  data  period,  hourly 
reports  using  a  SOME!  raw  data  tape: 


--  Job  Card  -- 
--  Account  card  -- 
--  get  WDATA 
--  get  WIFE 
WIFE,  INPUT,  OUTPUT. 

--  Save  WTHRFL 
EOR  Card 

TITLE  -  "**  SOLMET  **  FORI  WORTH,  TEXAS", 

EAT  =  3P.76,  LONG  =  97. 3J,  TIME  =  6, 

TAPE  =  (SOLMET,  03927),  YEAR  =  1970, 

RUN  =  FROM  1  JAN  THRU  31  DEC,  REPORT, 

DAILY,  UNITS  (ENGLISH),  DEFAULTS, 

SPECIAL!  -  FROM  1ST  SUNDAY  IN  AUGUST 
THRU  3RD  SUNDAY  IN  AUGUST, 

CALENDAR,  HOURLY  =  FROM  1  JAN  THRU  5  JAN, 

HOURLY  =  FROM  LAST  SUNDAY  IN  JUNE  THRU 
1ST  SUNDAY  IN  JULY, 

EOI  Card 

2.  A  typical  weather  file  modification  run  with  some  reporting: 

--  Job  Card  -- 
--  Account  Card  -- 

--  get  OLWTHR  --  weather  file  to  modify 

--  get  WIFE  -- 

WIFE  ,  INPUT ,  OUTPUT . 

--  Save  WTHRFL 
EOR  Card 

REPORT,  DAILY,  UNITS  (ENGLISH),  DEFAULTS, 

MODIFY,  SPECIAL!  -  FROM  1  APR  THRU  15  APR, 

SPECIAL2  =  13  MAR,  CALENDAR, 

HOURLY  =  FROM  1  JAN  THRU  5  JAN, 

EOI  Card 

3.  A  typical  weather  filt'  report  generation  run: 


--  Job  card  -- 
--  Account  card  -- 
--  get  OLWTHR  -- 
--  get  WIFE  -- 
WIFE,  INPUT,  OUTPUT.  -- 
EOR  Card 

REPORT,  DAILY,  UNITS  (ENGLISH), 
HOURLY  ^  FROM  1ST  TUESDAY  IN  SEP 
THRU  14  SEP, 

EOI  Card. 
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*'44't  NDIX  B: 

CPLRATION  np  THE  BIAS'"  REPORT  URIIER  SYSTEM 


(Not  in  the  BLAST  Version  L.L 
Users  Manual ) 


Iho  BLAST  kt(!:jrT  WritL'r  system  allows  the  user  tc  create  additional  out¬ 
put  reports  using  thf^  results  of  a  BLAST  simulation.  The  system  has  two  pro- 
qf'diii  modules  and  uses  four  BLAST -generated  files.  The  functions  of  the  two 
ii'din  program  modules  are: 

1.  BLAsT  Report  File  Generator.  During  execution  of  the  BLAST  program, 
this  module  allows  the  use-"  tc  select  specific  output  variables  from  the 
biii'’dinq  locins,  systems,  and  plants  segments  of  the  program  to  be  written  to 
tl’c  BLAST  report  file  during  th^  BLAST  simulation.  The  BLAST  report  file  will 
Lu'itain  the  user-specifier!  information  for  each  design  day  simulated  and  the 
user- spec  i  fi  ed  po’^tion  of  the  weather  year  simulation. 

?.  BLAST  Report  Writer:  T|ii5  program  module  uses  any  subset  of  the 
BLAST  Report  F -i  1  e  (RPTFL.E),  the  BLAST-generated  building  loads  file  (BLDFL), 
thf'  BLAST-genera ted  air-handler  loads  file  (AHLDFL),  and  the  BLAST  weather 
tile  (W'THRFi  i  to  >  reatf  detailed,  user- spec  i  f  i  ed  output  reports.  The  BLAST 
Report  Writer  program  module  is  a  stand-alone  program  which  includes  an  input 
processor,  a  set  of  routines  for  accessing  the  information  on  the  BLAST- 
generated  data  file:.,  and  routines  which  produce  a  set  of  general  reports. 

The  BLAST  Report  Writer  can  be  easily  modified  to  include  other  user-defined 
output  reports. 


BLAST  Report  File  Gererator 

The  BLAST  Reuort  File  '.c-ncrato''  allows  the  user  to  select  (from  a 
specific  list  of  allowable  variables)  the  desired  variables  to  be  output 
hourly  to  the  BlAST  report  tile.  These  variables  are  selected  during  input 
orocessing  by  placing  a  special  statement  in  the  desired  simulation  input  sec¬ 
tion.  During  input  processing,  the  user  may  also  request  a  reporting  interval 
within  a  weather  tape  simulation  (report  records  are  created  for  all  design 
days  1  . 


Desired  variablfs  for  each  of  the  three  subprograms  (loads,  systems,  and 
plants)  will  he  selected  by  number  from  a  list  of  all  allowable  variables  for 
that  subprogram.  An  example  of  the  syntax  for  using  the  BLAST  Report  File 
(jCfier'a  to  0  is  i ''  Mqure  I'l, 

In  tb(  (xample  above,  tbe  ust  r  would  create'  a  BLAST  report  file  contain¬ 
ing  the  siiciificd  data  for  each  subprogram  for  the  two  specified  design  days 
<ind  the  period  !  May  through  .-1  July.  If  the  user  does  not  specify  a  desireci 
•"epor-t  interval,  the  default  is  the  entirt'  simulation  period.  The  desired 
renort  variables  must  he  specified  for  each  zone,  system,  ana  plant  for  which 
data  -ire  desired. 
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BLAST  Report  File 


The  BLAST  Report  File  is  a  random  access  file  (on  local  file  RPTFLE). 

The  size  of  the  file  will  vary  depending  on  the  number  of  days  selected  and 
the  number  of  subprograms  selecting  report  variables.  However,  orbecause  this 
file  can  easily  grow  larger  than  either  the  BLDFL  or  AHLDFL,  users  with  res¬ 
trictive  system  limits  in  file  size  must  exercise  caution. 

An  additional  program  allows  the  user  to  estimate  the  size  of  his  RPTFLE, 
BLDFL,  and  AHLDFL.  This  program  is  completely  interactive  and  prompts  the 
user  with  questions.  To  access  this  program,  the  local  support  representative 
should  be  contacted. 


BLAST  Syntax  Codes 

The  allowable  variable  code  numbers  with  descriptions,  suggested  output 
formats,  units  of  variables  and  general  report  "short  names"  on  the  RPTFLE  are 
shown  in  Figure  B2.  (Also  see  glossary  P  109.)  These  are  the  codes  used  in 
the  input  of  the  zones,  systems,  or  plants  in  the  statement  "REPORT  VARIABLES 
=  (codel,  code2, 


BLAST  Report  Write r 


The  BLAST  Report  Writer  contains  an  input  processor  for  a  user’s  input 
and  a  library  of  subprograms  capable  of  reading  the  RPTFLE,  BLDFL,  AHLDFL,  and 
WTHRFL.  Weather  data  for  each  design  day  are  in  the  BLDFL,  AHLDFL,  or  RPTFLE. 

The  command  language  for  the  BLAST  Report  Writer  is  in  the  style  of  the 
BLAST  input  language.  First,  the  report  syntax  is  checked  for  errors,  then 
the  report  is  generated.  Multiple  reports  may  be  requested  in  a  single  report 
writing  run.  And,  as  in  the  BLAST  language,  a  "**"  will  denote  a  comment 
line.  If  only  a  syntax  check  is  desired,  the  user  may  execute  the  Report 
Writer  with  no  files  attached  (e.g.,  no  RPTFLE,  WTHRFL,  etc.). 

The  BLAST  Report  Writer  allows  the  user  to  request  variables  from  any  or 
all  of  the  BLAST-generated  files  listed  above.  Some  general  reports  are  pro¬ 
vided  to  list  user-specified  variables. 

The  BLAST  Report  Writer  has  been  structured  to  allow  the  user  to  create 
his  own  reports,  if  desired. 


BLAST  Repo rt  Wri  te r  a n^  Language 

The  BLAST  Report  writer  command  language  allows  the  user  to  access  items 
from  the  BLAST-generated  files.  It  also  allows  the  user  to  select  output 
units  conversion,  specify  reporting  period,  frequency  of  reporting,  and  local 
title.  These  specifications  are  stored  in  program  common  areas  until  the 
actual  report  module  is  invoked.  Each  report  module  uses  these  settings  to 
produce  output  reports. 


The  general  form  to  invoke  a  report  specification  is  the  statement; 
BLGIN  REPORl  ( user- suppl i ed  report  number) 
and  is  terminated  by; 


END  REPORl 

Several  stanridri'  reports  arc  suppl  i‘'d  with  the  BLAST  Report  Writer  and 
more  can  bf’  added,  as  necessary.  The  report  numbers  and  descriptions  for  the 
standa^'d  reports  are  shown  in  Figure  BS.  Examples  of  each  report  are  shc'wn  on 

pp  IDT  to  1 0". 

Outputs  in  fnglish  units  sperifed  by  the  statement: 
liNITS  -  ENGLISH  (default) 

Outputs  fo>-  System  International  (SI)  units  are  specified  by  the  state¬ 
ment  ; 


UNITS  --  Pit  irk;  or 
UNITS  ^  SI 

The  user  can  specify  up  to  ten  BU-character  lines  for  a  local  title  for 
the  report  by  typing  the  statement; 

TITLE  =  "string  of  charcicters." 

The  user  specifies  one  or  more  of  the  following  to  select  the  environ¬ 
ments  for  the  reports; 

RUN  ALL  ENVIRONMENTS 

implies  all  design  days  and  at  least  some  weathf'r  days  as  determined  by  the 
time  pc'r'iod  spei  i  f  i (  a t  i on  . 

Rl'N  DESIGN  DAYS 

implies  only  the  design  days  will  be  used  to  crciite  the  reports. 

RUN  date  or  RUN  ^  FROM  date  THRU  date 

selects  a  time  period  tor  the  report;  dates  are  input  by  specifying  a  do.y 
and  month.  For  example; 

REIN  ?/T  selects  April  2. 

RUN  FROM  BAPRIL  THRU  3MAY  selects  April  2  through  May  3. 


If  no  time  period  is  specified,  the  default  dates  are  the  most  restricted 
time  span  from  the  files  needed  for  the  report  (i.e.,  all  simulation  days  or 
dll  report  days  on  RPTFLL,  whichever  is  less).  Specific  design  days  may  also 
be  selected  as 

RUN  =  design  day  name  1,  design  day  name  2; 

(Note  that  the  and  " ; "  are  required  punctuation.)  Thus,  the  user  can 
select  any  sample  of  the  environments  on  the  files  he  wishes.  For  example, 
speci fyi ng ; 

RUN  =  ALL  ENVIRONMENTS 
RUN  =  FROM  2APR  THRU  4APR 

displays  the  user- spec i fi ed  information  (variable  values)  for  all  the  design 
days  and  the  weather  period  2  to  4  April.  The  final  results  depend,  of 
course,  on  the  actual  report  module.  The  results  of  specifying  the  various 
RUN  statements  are  shown  in  Figure  B4. 

The  preceding  commands  provide  the  user  with  “specific"  reports,  i.e., 
reports  5  through  9  in  Figure  B3.  Specific  reports  may  allow  the  user  little 
or  no  flexibility  in  choosing  the  information  placed  in  the  report.  For  exam¬ 
ple,  report  9  (the  weather  report)  places  different  information  on  an  hourly 
report  than  on  a  daily  report.  However,  a  surface  vertices  report  (report  8) 
will  allow  the  user  to  select  only  certain  zones  to  be  reported  (see  syntax 
below) . 

General  reports,  on  the  other  hand,  allow  the  user  much  flexibility  in 
reported  information.  The  preceding  commands  arc  still  sufficient  to  obtain  a 
report,  but  only  the  first  11  variables  (any  RPTFLE  variables  followed  by 
BLDFL  or  AHLDFL  variables  in  numerical  code  order)  will  be  displayed. 

The  actual  time  period  may  be  restricted  depending  on  the  requested 
report,  requested  variables,  and  attached  applicable  files. 

Frequency  of  reporting  is  specified  by; 

HOURLY  --  Each  hour's  value  is  displayed 

DAILY  --  A  daily  average,  sum,  minimum,  and  maximum 
are  displayed 

MONTHLY  --  A  monthly  average,  sum,  minimum,  and  maximum 
are  displayed 

YEARLY  --  Average,  sum,  minimum,  and  maximum  are  displayed 
for  the  user's  specified  weather  period. 

For  each  general  report,  a  summary  at  the  next  level  of  frequency  will  also  be 
displayed.  Thus,  if  the  user  selects  an  HOURLY  report,  he  will  also  see  one 
unit  of  DAILY  information  for  a  summary  (six  actual  lines).  For  general 
reports  1  through  4  averages,  sums,  minimum,  and  maximum  are  all  displayed 
regardless  of  variables.  For  the  weather  report  9,  averages  and  sums  are 
displayed  for  appropriate  variables. 

The  preceding  commands  are  sufficient  to  provide  the  user  with  a  report 
for  dll  the  sections  and  all  variables  applicable  to  his  report.  However,  for 


the  general  reports  cr.ly  thi-  titsf  Ij  variables  can  be  Pisplayer!.  Thus,  it 
the  user  inputs: 

RfGlN  REPORT  (1) 

UNITS  -  ENuLIS!- 
IKjURL'' 

RUN  -  AIL  ENVIRONMENTS 
TITLE  =  "MY  ZONE  REPORT" 

EM:  REPORi 


he  wi  1  1  receive  a  general  zone  report  for  all  zones  on  the  tile  for  ttie  first 
11  variables  (if  more  than  11  arc  available  on  the  attached  files)  for  all  the 
design  days  and  for  the  report  file  simulation  period. 

Much  flexibility  for  selettinq  both  simulation  sictioris  and  report  van- 
.ibM  s  has  been  allowed  in  the  <  omnia nd  language.  The  actual  simulation  sec¬ 
tions  (zone,  system,  olant,  zones  served  by  systems,  environments)  and  report 
variables  displayed  will  be  limited  by  { 1 )  the  actual  report  module  and  {2) 
whether  the  information  is  available  on  the  attached  BLAST -generated  files. 

For  example,  if  the  user  requests  general  report  1,  he  is  limited  to  request¬ 
ing  (1)  the  zone  variables  specified  in  the  ZONE  input  section  of  the  BLAST 
run  and  12)  the  variables  on  the  BLDFL.  However,  the  user  need  not  display 
all  the  possible  sections  that  may  be  stored  on  the  RPTFLE,  BLDFL,  or  AHLDFL. 
For  example,  variables  for  zones  1.  2,  3,  4  may  be  stored  on  both  the  BLDFL 
and  RPTFLE,  but  the  user  may  only  wish  to  see  variables  for  zones  1  and  4, 

The  user  would  then  input  the  statement: 

FOR  ZONES  =  (1,  4)  REPORT 

Additionally,  the  user  may  not  wish  to  see  all  of  the  available  vari¬ 
ables.  For  example,  the  user  may  have  stored  zone  variables  1  through  14  (see 
Rigure  E?)  and  may  only  wish  to  see  variables  3,  7,  and  12.  To  do  this,  the 
user  inputs: 

F(>P  70NEL  •'  (1,4)  RFPORT  VARIABLFS  =  (3,7,12); 

Note  that  the  n  port  variable'  codes  arc  identical  to  the  BLAST  input  codes 
shown  in  Figure  B2. 

The  user  may  also  access  report  variables  from  the  BLAST-generated  loads 
file  (BLDFL  or  AHLDFL).  The  codes  for  requesting  these  variables  are  shown  in 
Figure  B5.  For  example, 

FOR  ZONES  -  (1.4),  REPORT  VARIABLES  --  (3,7,1001,1002) 

In  general,  each  selection  of  simulation  sections  or  report  variables  may 
be  qualified  by  a  list  of  desired  sections.  Allowable  section  names  are 
ZONES,  SYSTEMS,  PLANTS,  ENVIRONMENTS.  Thus,  in  general  this  statement  is: 

FOR  section  name  [=  (»  ,« ,*^  .* )  ,1*  (SERVED  BY  SYSTEMS,]** 

REPORT  (VARIABLFS)  [-  (»;,«,#,«)]*; 
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where ; 


*  is  optional,  if  omitted  implies  all 
**  is  only  applicable  for  selecting  "system  serving  zone  variables." 

For  example; 

FOR  SYSTEMS  =  (72),  REPORT 
selects  all  stored  system  variables  for  SYSTEM  72. 

FOR  ZONES  =  (1,2,3)  SERVED  BY  SYSTEMS,  REPORT  VARIABLES  -  (7,12) 
selects  system  serving  zone  variables  7  and  12  for  zones  1,  2,  and  3. 

FOR  PLANTS  =  (101.102,103),  REPORT 
selects  REPORT  all  stored  variables  for  plants  101,  102,  and  103. 


Exampl es 

A  BLAST  run  has  been  executed  saving  the  RPTFLE,  BLDFL,  and  AHLDFL.  The 
environments  consist  of  two  design  days  (COLUMBIA  SUMMER,  COLUMBIA  WINTER)  and 
a  weather  period  of  10  April  through  20  June  of  which  15  April  through  19  June 
was  saved  on  the  RPTFLE. 

To  show  the  content  of  the  various  files,  the  user  may  input: 

BEGIN  REPORT  7 
UNITS  =  ENGLISH 
END  REPORT 

and  would  receive  the  output  shown  in  Figure  B6. 

Knowing  the  content  of  the  files  (either  as  shown  before  or  from  the 
BLAST  run),  the  user  might  then  request; 

BEGIN  REPORT  1 
UNITS  =  ENGLISH 
TITLE  =  "SAMPLE  ZONE  REPORT" 

RUN  =  ALL  ENVIRONMENTS 
FOR  ZONES  =  2,3,4  REPORT 

MONTHLY 
END  REPORT 

and  would  receive  the  output  shown  in  Figure  B7. 

As  can  be  seen  from  the  printed  outputs,  the  user  input  commands  are 
echoed  on  the  printed  output.  Should  an  error  occur  in  the  user's  syntax,  only 
the  report  request  containing  the  error  would  be  omitted.  Syntax  scanning  and 
output  reporting  would  continue  until  the  end  of  the  user's  input  deck. 

The  examples  in  Figure  B8  illustrate  various  combinations  of  inputs  and 
resultant  reports. 
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J 


begin  INEUT; 
run  UO.N'TKOE  ... 


I’R.'IJBXT  -  ... 

Dr.air,;;  winter; 

W'J.ri’I  K  rAU'  K.  ■  ".IAN  THRU  11  DEC; 
HKl'iiKl'  r  n.K  r'Ki  r*  lii.-T.Y  THRU  31JUL; 


EEcr:;  .'.g  ;)e;;{  riction; 

roNE  ;  "."IR;,:  EONK": 

origin  ... 


P!  Ol'l  K  ^  01,  CONS  r^VNT; 
i.n-'iiE  ^  10,  (■o.‘;.''TANr; 

R:-ro;<r  v.ikia.bees  -  (o,  7,  ii,  3); 

END  ZONK; 

buieding  cr i ft i on ; 

PKGIN  FAN  SYSTlAi  DilO  K  Il’T  ION  ; 

OX  r.ACK.AOFl)  UNIT  SYSTi-M  1  "MAIN  SAT." 

E'iR  zonk  1  : 


to  .select 
ZONE 

variables 


serving  zonk  1; 


REPORT  VARiAPEKo  '  (1,  3,  7,  11); 
ENT  ZONE; 

OTHER  SYSTEM  1  AKAME  i'EKS  : 


to  select 
ZONE 

SERVED  BY 
SYSThlM 
V  a  I  i  ,i  b  1  c  s 


REPORT  VARIATES  ■  (I.  7,  16,  4); 

END  OT  HER  SYS  ;  i  M  P  AKA.''.ETERS  ; 

END  SYSTEM; 

END  EA.N  system  ’  j'  ;- if, 

BEGIN  .  EN'IKAI.  PI/NT  i  ESoR  I  PTTON; 

PI  ANT  1  "MAIN  PIANi"  SI  EVING  SYSTEM  1; 
EllEIPMI  NT  SEIJI  nON: 


to  select 
SYSTra 

vat  L.ibles 


PN!)  EiJii  P'-J-T  Si  ;J  G  rioN. 
OTtiER  PI  ANi'  PARAMhl  I  RS: 


.  to  select 

REPORT  VARIABLES  -  (6,  8,  11,  1,  3);  PLANT 

END;  variables 

END  PLANT; 

END  CENTRAL  PL/JIT  DESCRIPTION; 

END  INPUT; 


Figure  Bl.  BLAST  Report  File  Generator  syntax. 
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ZONE  OFPQRT 

ViRtARLES . 

Cf'OE 

DE3CRIPT ION 

format 

REPfLE  UMTS 

1 

SURFACE  vertices* 

? 

NUR8ER  OF  OCCUPANTS 

(1121 

3 

CFNVECTEP  hjAT  CAIN  FU'IH  Pfv'Pl" 

(E  1  1  .  3  ) 

K  MH 

; 

RAPIATEO  “FaT  cap.  ru'M  PFr‘'Lf 

(f 1 1 . T) 

<  rtl- 

r. 

latent  meat  c Att^  ‘-a  PE'TPit 

(  F  1  1  .  3  ) 

^  it  w 

t 

El  EC  TP  I  c  Of  u  APT  AU  U.(  L 

(  E  1  1  .  '  1 

C'NvECTFP  -eat  :,ah  rjpN  .  '•■•i' 

(Ell.!) 

*E  FSM 

a 

radiated  ►•Eat  cap.  rocM  iP.-t; 

(  E  1  1  .  3  ) 

K  -t  H 

Q 

visible  neat  CAP)  FfOW  Ll''."'s 

(E  1  1 .  3) 

K  ;**H 

1  <1 

Rf  Turn  air  CAP)  FuriN  lICkts 

(E 1 1 . 3) 

X  ah 

1 1 

EIFCTRIC  DEnanD  from  f.t.fC’RK  EC'  P’^ENT 

(E 11 . 3) 

K  NH 

12 

CCNvECTEO  HfAT  (,Ap)  fR(iH  fifrvRK  fC"IP"FNT 

(  E  1  1  .  3  ) 

*<•  liM 

1  T 

raDIATEP  -Fat  cap,  ■'son  ElEiric  fC'iIPHENT 

(E 1 1 .3) 

X  AH 

1  4 

LATENT  hF.AT  Gap.  fR('M  ELFCTRrc  EtlilRMf  NT 

(E 1 1 . 3) 

XrrH 

IS 

CAS  PERANO  FROM  r.AO  rCl'tPRENT 

(El  1 ,3) 

1  N 

CljNvECTEP  “FAT  CAIN  TR"''  CAR  ECMlP“tNT 

(E  1  1 . 3) 

<<  iBf  H 

1  7 

radiated  hFaT  Cap;  rojv  cas  (  .MPR'FNI 

( F  1  1  .  3  ) 

K  rtM 

1  f> 

latent  heat  CAIN  r»  '»  CAS  '■lipPMENT 

(Ell. 3) 

K  VtH 

1  R 

CONVECTED  HfAT  CAIN  t  Rf'-J  ''T.,E..-  t.Cipp-vENT 

(Ell. 3) 

K  WM 

P'' 

RADIATEP  heaT  CAIN  FDn'<  nr). to  t  ji ,  j  pRf i 

(E 11 . 3) 

KWH 

P  1 

latent  heat  GAP)  FROM  oThRR  E  n  MP'vENT 

(Ell. 3) 

KWH 

P? 

CONVECTEP  SaSEHOAR))  hf  a  T  ldaI' 

C  E  11  .  .3  ) 

<WM 

Pi 

RADIATED  BA3EPOARD  MFAT  1.  OAP 

(E  1  1 . 3  ) 

KWH 

P‘i 

MEAN  radiant  temperature 

(F  1  1 . 2) 

CENTIGWAOt 

2S 

total  solar  CAIN 

(El  1  . 5) 

KWH 

Pb 

AMOUNT  OF  SOLAR  GAIN  IN  DRAPES 

(Ell. 3) 

KWH 

PI 

AMOUNT  OF  SOLAR  GAIN  p,  «A)  (  s 

(FI  1 . 5  ) 

K  WH 

Figure  B2.  BLAST  syntax  codes. 
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LiL 


s  t  f ' 

-  Pf)U  T  V  AP  r  ahle  s . 

F 

OF  scp  I p  r  ifr.1 

f  nPMfiT 

repfle  u’jris 

ENTERINr,  ilR  lE-'PERAriRf  El'j^  (dUllNG  ((T'L 

(E 1 1 .2) 

centigrade 

' 

[  Te  p  ;  Nr,  I  I  r  -  .( ,y  r  1 . '  f  UH  P  '■  1  N6  LC  IL 

f  ^  M  ,  J  ) 

Ll.-.i'.',  ;  : 'Euj.pp.iY  .p(  1  ciL'NG  COU 

'  M  1  ,  ^  1 

c  E  T  T  (y  P  A  r' 

LFAvI-.G  -u*-'! I  ^ CQIL 

'  (  1  ,  fl  ) 

n:\  ‘•■ASS  EiiW  HAIE  T-P"  rn'ilA/r  (OIL 

^  t  :  1 .  ^ 

H  G  /  S  E  C 

E. 

I'Tal  l.IAI  rM  COfYLIM.  ELii. 

r ‘  1  I . 3) 

K  |SM 

■* 

entering  dlR  temperature  E  !R  heaTIN'C.  ((ML 

f  M  I  ,  D 

centigrade 

.(i 

LEAVING  AI“  TE“PERAT':Rr  (OR  HEATINf.  CCU 

(Ell.?) 

rC^T IGPAOE 

g 

leaving  AI»  oatio  '""'P  hE.atimq  cotl 

f  E 1  1  ,?  ) 

1  ^ 

AIP  «A3S  Ftf.iN  QATf  Jvp;j  -eAT^Lr.  COIL 

(E  1  1  .  3) 

X  G  /  3  F  C 

1  1 

T(iTAL  LHAG  cN  ^FATI^G  .'f'Ti 

1  E  1  1  .  3  ) 

K  rtH 

1  ? 

MIXED  AiP  temperature 

( E 1 1 .2 ) 

centigrade 

1  3 

“IXED  /L(R  humidity  RATIO 

^F  u  .  u) 

1  u 

DESIRED  ^IXEO  #4  !  R  TEMPFOAniot 

( E 1 1 ,2) 

centigrade 

IS 

fraction  Of  mixed  AIP  FWOM  OUTSIDF  A  I 

fFll ,?) 

1  b 

leaving  HUMIDITY  RATIO  FROM  HUHIPIFIE(( 

(E 1 1 .U) 

1  7 

total  load  ON  HUMIDIFIER 

(E 1 1 . 3) 

1  P 

WATER  added  RY  humidifier 

(E 11 .2) 

M  *  #  5 

electric  demand  of  ox  condensing  unit 

(El  1 .3) 

KWH 

20 

electric  demand  of  heat  recovery  devicl 

(Ell, 3) 

KwH 

21 

heat  recovered  from  relief  air 

(Ell. 5) 

KWH 

22 

total  load  on  preheat  coil 

(Ell. 3) 

KWH 

23 

SUPPLY  FAN  POV^EM 

(Ell. 3) 

KWH 

return  fan  power 

(Ell. 3) 

KwH 

25 

EXHAUST  fan  power 

(Ell. 3) 

KWH 

2h 

total  supply  air  mass  flow  rate 

(E 1 1  ,3) 

KG/SEC 

27 

total  return  air  mass  flow  rate 

(Ell. 5) 

KG/3EC 

23 

total  Exhaust  air  mass  elow  bate 

(E  1  1  .3) 

kG/SEC 

2R 

total  return  air  humidity  ratio 

(El  1  .«) 

50 

total  return  air  temperature 

(Ell .2) 

CENTIGRADE 

IN  3ySTE“  «Ep('WT  V4»I4HlES. 
::|.E  DESCPIP'I'JN 


<) 

1  0 
1 1 
12 


Tu£HM03T4r  343E‘3040'''  -E3''  pf 
reheat  C0IL/E4N  CrilL  ^FariNC.  ;'E''aNn 
RECOOL  CDIL/Esn  coil  CnOLINr,  rf^inr, 
ZONE  heating  load  not  hET 
ZONE  COOLING  L040  NOT  “e T 
DESIRED  SUPPLY  AIR  TE“PER4t,.EF 

return  air  tehpepatupe 
return  air  mu"Idity  ratio 

SUPPLY  AIR  MASS  ELOyi  rate 

return  aIP  mass  elo*  rate 

EXHAUST  AIR  MASS  ElOh  bate 
FINAL  MUHIOITV  RATIO 


Figure  B2.  (Cont'd) 
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pnHMiT  REPELE  units 


(E n  . 3) 
(Ell. 3) 
(Ell. 3) 
(El  1 .3) 
(El  1 .3) 
(Ell. 2) 
(Ell .2) 
(El  1 . a) 
(Ell. 3) 
(Ell. 3) 
(El  1  .3) 
(El  1 .f ) 


KnM 

KWM 

KWH 

KWH 

KwH 

CENTIGRADE 

centigrade 


KG/SEC 

KG/SEC 

KG/SEC 


1 

J 


PL*NT  RtPORT  V*PUeLE3..... 

CODE  OE3CPIPTIQN  FORMAT  REPFLE  UNITS 


1  HEATING  demand  FROM  ALL  FAN  STSTEMS 

2  cnni.iNG  demand  from  all  fan  systems 

3  electric  demand  from  all  fan  systems 

«  FUEL  DEMAND  FROM  ALL  FAN  SYSTEMS 

s  total  heat  demand 

6  total  cooling  demand 

7  TOTAL  electric  DEMAND 

8  TOTAL  FUEL  DEMAND 

R  TOTAL  heat  recovered  BY  PLANT 
!0  recoverable  heat  WASTED  BY  PLANT 

n  heat  available  for  storage 
1?  heat  actually  STORED  AS  AND/OR  COLO 
13  GAS  TURBINE  EXHAUST  HEAT  RECOVERABLE 
iv  DIESEL  exhaust  HEAT  RECOVERABLE 
15  GAS  TURBINE  LUBE  HEAT  RECOVERABLE 
IN  DIESEL  lUBE  heat  RECOVERABLE 

17  DIESEL  jacket  HEAT  CECOVERABLE 

18  STEAM  turbine  HEAT  RECOVERABLE 

19  EXTRACTION  STEAM  TURBINE  HEAT  RECOVERABLE 

20  GAS  TURBINE  CHILLER  EXHAUST  HEAT  RECOVERABLE 

21  diesel  chiller  exhaust  meat  recoverable 

22  GAS  TURBINE  CHILLER  LUBE  HEAT  RECOVERABLE 

23  DIESEL  chiller  LOBE  HEAT  RECOVERABLE 
29  DIESEL  chiller  JACKET  HEAT  RECOVERABLE 

25  STEAM  TURBINE  CHILLER  HT 

26  extraction  STEAM  TURBINE  CHILLER  HEAT  RECOVERABLE 

27  DOUBLE  BUNDLE  CHILLER  HEAT  RECOVERABLE 

28  recoverable  heat  HASTED  BY  DOUBLE  BUNDLE  CHILLER 

29  HEAT  PUMP  heat  recoverable 

30  RECOVERABLE  HEAT  HASTED  BY  HEAT  PUMP 

31  chilled  hater  pump  POHER 

32  HOT  hater  pump  POHER 

33  SOLAR  PUMP  POHER 

39  TOTAL  collectable  SOLAR  ENERGY 

35  SOLAR  energy  HASTED 

36  tank  temperature 

37  SOLAR  FOR  COOLING 

38  SOLAR  FOR  HEATING 

39  SOLAR  FOR  DOMESTIC  HOT  HATER 

90  SOLAR  FOR  False  loading  heat  pump 


(Ell. 3) 
(Ell. 3) 
(Ell. 3) 
(Ell. 3) 
(FI  1 .3) 
(Ell. 3) 
(Ell .3) 
(Ell. 3) 
(E 1  I . 3) 
(El  1 .3) 
(Ell. 5) 
(Ell. 3) 
(Ell. 3) 
(Ell. 3) 
(Ell .3) 
(Ell. 3) 
(Ell. 3) 
(Ell .3) 
(Ell. 3) 
(Ell. 3) 
(Ell. 3) 
(Ell. 3) 
(El  1 .3) 
(Ell. 3) 
(El  I .3) 
(Ell. 3) 
(Ell .3) 
(Ell. 3) 
(Ell, 3) 
(Ell .3) 
(Ell. 3) 
(Ell .3) 
(Ell. 5) 
(Fll ,3) 
(EU.3) 
(Fll. 2) 
(Ell. 3) 
(Fll .3) 
(Ell. 3) 
(Fll, 3) 


KHH 

KHH 

KHH 

KHH 

KHH 

KHH 

KHH 

KHH 

KHH 

KWH 

KHH 

KHH 

KHH 

KHH 

KHH 

KHH 

KHH 

KHH 

KHH 

KHH 

KHH 

KHH 

KHH 

KHH 

KHH 

KHH 

KHH 

KHH 

KHH 

KWH 

KHH 

KHH 

KHH 

KHH 

KHH 

CENTIGRADE 

KHH 

KHH 

KHM 

KHH 


92  gas  domestic  hot  hater  demand  (Ell. 3)  KHH 

93  electric  domestic  hot  hater  demand  (Ell, 3)  khH 

99  cooling  TOHER  entering  water  temperature  (Fll,?)  centigrade 

95  cooling  tower  leaving  hater  temperature  (Fll. 2)  CENTIGRADE 

96  COOLING  tower  CONDENSER  HATER  FLOW  RATE  (Ell. 3)  KG/3EC 

97  evaporative  CONDENSER  ENTERING  WATER  TEMPERATURE  (FII.2)  CENTIGRADE 

•8  evaporative  CONDENSER  LEAVING  HATER  TEMPERATURE  (Fll. 2)  CENTIGRADE 

99  evaporative  CONDENSE"  HATER  FLOW  RATE  (Ell, 3)  KG/8CC 

50  hell  hater  CONDENSER  LEAVING  HATER  TEMPERATURE  (Fll. 2)  CENTIGRADE 

51  hell  hater  condenser  flow  RATE  (FII.3)  KQ/SEC 

52  EOUIPmEnT  operating  capacity  (Ell, 3)  KHM 

53  demand  on  EOUIRMCNT  types  (El  1.3)  KHM 

59  load  met  by  equipment  types  (Fll. 3)  KhM 

55  ELECTRIC  POhER  CONSUMED  8Y  EQUIPMENT  TYPES  (Fll. 3)  KhM 

56  FUEL  CONSUMED  BY  EQUIPMENT  TYPES  (Fll. 3)  Khm 

57  NUMBER  OF  EACH  SIZE  OF  EQUIPMENT  OPERATING  (Fll.n) 


Figure  B2.  (Cont'd) 


1 


RPTFLE,  BLDFL 


2 

3 

4 

5 

6 

7 

8 
9 


£.ua. 
Run  - 

Run  = 
Run  = 
OR 

Run  = 
Run  = 

Run  = 

Run 

OR 

Run  = 
No  Run 


Zone  Variable  Report 

System  Variable  Report 

Plant  Variable  Report 

Zones  Served  By  System  Variable 
Report 

Plant  Equipment  Report 
Zone  Peak  Report 
Content  Report 

Surface  Vertices  Rcfort 
Weather  Report 


RPTFLE,  AHLDFL 
RPTFLE 

RPTFLE,  AHLDFL 

RPTFLE 

BLDFL 

All  attached 
files 

RPTFLE,  BLDFL 

BLDFL  or  AHLDFL 
and/or  WTHRFL 


Figure  B3.  Supplied  numbers  and  description. 


Specification 

ALL  ENVIRONMENTS 

ALL  ENVIRONMENTS 
CDAl E  > 

ALL  ENVIRONMENTS 

FROM  <DATE>  thru  <DATE> 

Design  Days 

<DATE> 

FROM  <DATE>  thru  <DATE> 
specif ication 


Out  line 

All  dcs ign  days  and 
default  time  period. 

All  design  days  and 
specified  time  period. 


All  design  days  ;  no 
weather  days  . 

No  des  igii  days  ; 
specified  time  period. 

No  design  days; 
default  time  period. 


Figure  B4.  Results  of  specifying  various  RUN  statements. 


ZONE  (ILDFL)  REPORT  yARIABLES 


CODE 

SHORT  NAME 

DESCRIPTION 

FORMAT 

ILDFL  UNITS 

1001 

zhsenhtld 

ZONE 

SEHSIPLE  HPATINO  LOAD 

(Ell. 3) 

KUH 

1002 

ZNSEh'CLLD 

ZONE 

SENSIBLE  COOLING  LOAD 

(El  1.3) 

KWH 

1003 

ZNLATLD 

ZONE 

LATENT  LOAD 

(El  1.3) 

KWH 

100^ 

ZNRAIRHTL 

ZONE 

RETURN  AIR  HEATING  LOAD 

(El  1 .3) 

KUH 

1005 

ZHBASEHTL 

ZONE 

BASEBOARD  HEATING  LOAD 

(Eli. 3) 

KUH 

1004 

ZNELECLD 

ZONE 

ELECTRICAL  LOAD 

(Ell. 3) 

KUH 

1007 

ZHGASLD 

ZONE 

CAS  LOAD 

(Ell. 3) 

KUH 

1008 

ZNINFIL 

ZONE 

INFILTRATION  (MASS  FLOW  RATE) 

(El  1.3) 

KG/SEC 

ICO? 

ZONE  TEMP 

ZONE 

temperature 

(Fn.2) 

CENTIGRADE 

1010 

ATTIC  TEMP 

ATTIC 

temperature 

(FI1.2) 

CENTIGRADE 

101 1 

CRAWL  TEMP 

CRAWL 

SPACE  temperature 

(F1 1 .2) 

CENTIGRADE 

STSTEM  (AHLDFL) 

REPORT  variables 

CODE 

SHORT  NAME 

DESCRIPTION 

FORMAT 

AHLDFL  UNITS 

2001 

SrSHEATLD 

SYSTEM  HEATINO  LOAD 

(Et 1 .3) 

KUH 

2002 

STSCOOLLD 

SYSTEM  COOLIHO  LOAD 

(Ell. 3) 

KUH 

2003 

6Y5CASLD 

SYSTEM  GAS  LOAD 

(Ell. 3) 

KUH 

2004 

SYSELECLD 

SYSTEM  ELECTRIC  LOAD 

(Ell. 3) 

KUH 

2005 

AIRHANTYPE 

AIR  HANDLER  TYPE 

(F11.0) 

F 1  q  u  r  p 

B5.  BLAST  codes  for  accessing 

report  variables. 
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.  bias’  KEfDf^’  UfcPEf-  VERSION  .  I  h  1  hAP'  28  J'JL  8C 

bt :  N  pf  ’  ' 

U  »>  'l  T  S  ■  t.  H  G  ^  1 5 
EH!  SE^O*': 

H'.aS'  ftCfttfi'  jPIftE  yE<iSiON  pRELlnUAPT  2f  8C  M,3l.08. 

•  *i  ;  .  E  :  :  H  '  E  N  '  E  E  0  P  T  ^  « 


j  jkv  cwnb  r-t  c  T  'jt  pinpL'l  i 


nr^-.,  ^  ,  i.nfila,  «:  tr*  !0(>8  i.Arx  J'J.OOOOO  l0H'G=  ^2. 33000  MrtE  2UWE=  6.0 

uA’t  OE  "l.l  CPEA'E  v'^'DATF  ' '.  JUw  80  NUnBEE  0^  EwylPQHftENTf  3 
NU''E«F.P  Of  :QNE?  ^  blTh  ZONE  NUH8EE0 


’►’.’f  HA^  .:DNt  :r-  ehDeJ;"-  'OE  ^hE  above  zones. 


'C“ 

SHO^  0Ef::E 


'  ''tb 

s  ?■  NL’N:E‘ 
E  ^  N  L  “  '  ■  c 


•  M'.  >'',N*<ENTf  : 


r'lNE'  £.' 


aH’.DFL  was  IE  Pt.E'.)Pl»:  '  Ui*  iHt  At-‘'V' 

(  t  •  <  I 

w  :  Ni-  f  >  !j- 

CO'  I'NpiA,  NC  TP-  ‘«6“ 

uEfi'HFt  '30;^:  ^ai.  GC.OC'OOO  .On6=  33000  TIME  :ONE=  r-.T 

NUNfE*-  Oa'Ci.^ai  fPOA  '•  on  eO  ^HPL  3*  DEC  *6 


faf* 

gOWHSKCP  Office  MODULE 


^•T.  •'?  COOOv  CONG-  P2.3  .000  Tl«£  ZONE-  6.0 

li»U  OF  ULt  CRtonON  IC  JR  80  FOR  :  I'ESICh  D*TS  ANP  40  UEAtHER  TAPE  Mr:  EROH 
NUFIBER  OF  iONES-  *  RUBBER  OF  STSIERE'  1  HUBBER  OF  PIAHTS-  1 
BUKtiiHG  SURFACE  ’ORE  VERMCES  SAVED  FOP  31  CORE  SURFACES 


15  APR  6B  thru  1?  JUR  68 


INiniRnAMOR  HAS  BEER  SAVE!'  FOR  TORE  NUHPERS- 

I  ;■  j  * 


VARIAEiLES  for  ZORr  '  ARE--  .COOE^SHORT  HARE ' 

'■VER'ICES  .’  =  «OCr'JFAR'S  5.  =  C0RHEATCICC  AsRApHEA  TOCC 

9-'.'I5  iEaTL  IS  '  C'.RE  TAI  R'L 'S  ?'■=  TCTSOl.  AR* 


r  =1.  ATHEaTOCC  6  =  ElECIiBDLT5  7.=  C0RHEAILI5 


figure  Rb.  Output  eximple  i. 


e  =  6A[!HtATLTb 


UPTt^  VERSlOf^  ^.C  PRELlhiNARs  2b  JU;.  80  M.?1.08- 


vamab^es  fOP  ::he  :  are  -  tcoDE=SH0RT  name- 

3.=  CQMHEATQCC  4=RADHEAT0CC  ^«LATH£ATQCC  e»£L£Ct!MDL  r?  ^‘^CONHEATL  S^PAPHEATlTE  V  t  SHE  A  T  l  ? 
:5  =  T0^SQLAR* 

VASUBlES  EOR  ::nE  are--  iCODE=5HORl  NAfiE  ' 

T'-IIG*  ci’.^  AHTS  3  =  C0NHE ATOCC  4-RA8HEaTOCC‘  •■  =  LATHEAT0CC  ;>  =  ELEC DrtliL "  =  CGHHEaTl^E  8  =  kA[iHEATL-5  R  =  ‘.'15MEATlTE 

:v-ke'a:E', T?  :?«igtsolar* 

vahIhBlEE  zone  a  are--  'C0PE=ShoR^  HAHE • 

a^rriit  aHT^  v^CONHEatOCC  4=RAPHEATOt;  ^.  =  -l  aTHE  A3  OCV  e"EL  EC  imR  T  ?  ?=CQNMEATLTS  P^RADHEATL  T  S  *?  =  VI  SHE  AT  L  T  E 

'OrRf’AlPH^S  :E*T0TS0LAfi» 


IHEORHA’IO*'  HAS  BEER  SAVE!'  fQE  SYSlEf  NUflBERS-- 


variables  StSTEH  "C  ARE  "  vCOOf-SHOftT  NAHE  ‘ 

‘MHAH  CL  :=!HHUHR  CC  3«OU^atR  CC  4s0i.!THUrtR  CC  ^-AlE.  hRR  CC  ^^T0^  CC.  -C  ’0  =  a:R  HFR  HC  ns'OIHEA'ul' 


IHFQR^ATION  MAS  BEEh  SAVET  'OR  ^HE  cOLLOUInG  ZQNEZ  SrRVEl  p-  S’^S^Eh 


VARl-’-f  ?.S  "QR  ZOHE  ARE'-  LCI't^-'HOE’  NAME 

’  : 'Ht.C'npAS[  ~  CsREhEA’COI.  .‘‘REC^'nLC'ri,  4  =  '.inmE'  h*Ea'  '-v-nHE*  t.nO;  •  OE’^SV' a  [  t- '  j  ;  ;„jnp 

RsSU^'AlR  f'^i-  '  -KL  ••iiiAlt  ’.-'INA^  H'.'ff 

v'AR;ae-^I'  "'R  ZO**'  ARi  -  -  .•: ;  L  - ’  **6-: 

.  . -Ht  .nr.A-E-  I.  4I.IN-;'  H‘.A'  t=.--“E’  •i.;k'E»iC  a  =  •  6 ;  ;^-h' imp 

‘  Hit.  -'iffjAli  •. 

’  •  :  rt-  l  "  i  ■'  '  ;  c  ;'•.'■•••••.■-  '  ■  -  ■  c  i,  -  u  r  '  ^  j  i  ^  r*  k 

•  A  “  '  A  p  .  I  -  •  ,'  !  s  ^  ARE"  ,  0 1  E  '  ■  H i-  N  M  H ; 

r''.!;  -h-'  r  "  ,' •  R  t  ^E  A* '*0  h  .^^KECO'-'l  L  L' I  i  *  Hl*'-'  *•  i-N't'r  '  '  ••  -  I'E  SS'**  A '  ■  •  t, :  : ;  i  „t.  q  =  f,' ;  i  ^  -  hiJ«c 

-;i  'm  =  s.’ETa;r  hFR  ’’rExAU  R  •Z'-ciNAL 


;«c0ftMA-:0H  ha;;  htl*>  ^A'.Ef  fOR  R'.an’  numbers 


VAR'ApiE'  -  OP  f-'lAA'  A  ARE'  Cnrt»'iHnH'  NAME' 

..F»NM(s’;i  :  =  ‘S«C00.1  o-tuNii't^!  TJ^tU  IiJNSNI'  l  OAt'f't  ’  f-URNE' 


Figure  (36.  (600*:' d) 


fjr.RL  8LASI  REPORT  URIfFR  VERSION  1  ()  fRFLIMINARr  JUl.  B-J 


!4.‘j3.20. 


1  BEGIN  report  i 

2  UHI rs  ^  FNGl ISH 

i  MTLF  *  "SAMPLE  ;OHF  REPDRl" 

4  RUN  -  AU  ENVIRONMENi*; 

^  FOR  ;ONf^  ^  .'.3,4  RtPORI 

6  MONTHLr 

’  END  REPORT 

‘•••REPORT  END  DATE  EXCEEDS  REPORT  FILE  END  DAtf.  RFSEI  TO  RfFORT  FRE  END  DATE  OF  19/  6/68  (DP/NH/n) 
‘•••REPORT  START  DATE  PRECEEPEP  REPORT  FILE  START  DATE. RESET  in  REPOR’  START  DATE  OF  15/  4/68  (DP/HN/TV) 

CERL  --  BLAST  REPORT  URtTER  VERSION  i.O  PRE 1  I M I N.-»R r  iti|  PO  14. 53. 26. 

SAMPiE  ZONE  REPORT 

ENVIRONMENT  t  ZONE  MITWIHTT  fRflM  '  .'i  1 '•'h'O  HRm  1  .'J.MVSO 


lOCClIPANTS 

CONHEAIOff 

T  ADHEATOCf  1  AIMEAini f 

1  FT  pnoi  IS 

tONHFAII  IS 

RAPHE  A  rt  TS 

VISHEATLTS 

RE  TAIR 

‘LT5 

totsoiar* 

M6N  r  H 

1  0006IU 

1  )00DTI'  lOOOPIt) 

t  00->P  T II 

lOCOHTLI 

lOCOpTP 

lOOOPTl.l 

iooobtu 

lOP-CPIi' 

1 

HIM  "AF 

c.oo 

0. 

{) 

0. 

f  *01 

S  .  1  ''’OF  *01 

1  .  ’O'/t.  *01 

1 .  'OOE  ‘01 

C' . 

'.S4OE‘0J 

1/2!  HR24 

1  21 

Hfl24 

’■ 

1  HR.'4  1  .  !  H’  ;  4 

«  .  *  )iRr4 

1  ’  HP?4 

1  ~1  HP?4 

1  '21  hr:4 

121 

HR  24 

1  : '  HP  1 3 

HTH  MIN 

.00 

0. 

A  .r>| 

I'-nf  ,01 

'  .  'OOF  ‘1^1 

1 . ’OOF ‘^1 

A  , 

0  . 

!.■:  ‘R24 

1  n 

MR:  4 

1  ’ 

I  Wk  4  '  ;'  !  Hk .  4 

.  '  Hf.:4 

1  .1  hr: 4 

'  :  1  M  R :  4 

1  :i  HP  2  4 

1  /  21 

HR,  4 

’  :i  Mt-‘‘4 

MIH  SUMS 

0.  TO 

0. 

0 . 

I . :?4f  ‘03 

4.080E*0? 

4.0ROE‘O: 

0. 

4  .  ?  1  PF  <04 

HIH  AVOS 

.00 

0. 

0  . 

... 

* ,  1 

’  . 

:  ,  "■H-r*Oi 

ft . 

; .  o^or  t 

ft  rtfl  ’ 

0  .  Oy 

1  ,’l 

! 

Hk  ;  4 

1  HR.’4  1  .'1  M*.  .  4 

l  Mk  « 

1  •  4 

1  ,1  Hk  '  4 

1  .  ■  0  J 1  ‘  0  1 

1  1  H  R  2  4 

(1 

1  2 ' 

HR24 

’.540‘  ‘O.T 
1-21  HR  1  3 

>  f  M  1  W 

0 . 00 

1  .  ‘  Hk;  4 

.>  , 

1  : 

Hk  4 

. 

1  Hk.'4  1  .  i  Hh.  4 

-  .  •  .  1  •  '‘1 

!  .1  .  4 

•  .,i 

'  ‘1  K  ,  4 

■  '  v'  ‘ 

1  .  1  Hk.’4 

1  2 1 

HR  2  4 

:  2  ’  4 

'1  suns 

■J  .  00 

Q  . 

0. 

J. 

;  .•’4vt  ’  ' 

4 .  ba  ‘0. 

4  .'SB OF  ••C'2 

0  . 

4  .  -  ^  V  F  .  .  * 

tl  AVOS 

O.OO 

0 . 

0. 

0  - 

b  -  'i  •'.!  0  i  » 1 

1.  lyO!  “.•! 

•  •  ....  1 

'  .  'i-  F  ‘01 

2.0S0E ‘03 

r  i  quT'F’  . 


Output  f'xan'plr  2. 


AD-A099  054  CONSTRUCTION  EN6INE£RlN6  RESEARCH  LAB  (ARMY)  CHAMPAIGN  IL  P/G  9/2 

BUILDING  LOADS  ANALYSIS  AND  SYSTEM  THERMODYNAMICS  (BLAST)  PROGR— ETC(U) 
MAR  ai  D  HERRON»  G  WALTON*  L  LAWRIE  PY7615-79-05134 

UNCLASSIFIED  CERL"TR-E-171«VOL-l  _  _  _  NL 


ENVIRONHENT  I  ZONE  3  NONIHLT  FRON  l/2l/iyaO  THRU  l/ZI/lfSO 


•OCCUPANTS  CONHEATOCC 

RABHEATOCC 

LATHEATOCC 

ELECBNBLIS 

CUNHEAll  IS 

AAliHEATirS 

VISHEATLTS 

RETAIRPLTS 

TOTSOLAR« 

MONTH 

1000BTU 

lOOOBTU 

lOOOBTU 

lOOOBTU 

lOOOBTU 

I0U06TU 

lOOOBTU 

lOOOBTU 

lOOOBTU 

1 


H1H  NAX 

HTH  NIN 

NTH  SUNS 
NTH  AVGS 

0.00 
1/21  HR2T 
V.OO 
1/21  HR2X 
0.00 
0.00 

0. 

i/2\ 

0. 

1/21 

0. 

0. 

HK24 

HR24 

0. 

1/21 

0. 

1/21 

0. 

0. 

NA24 

Hft24 

0. 

1/21 

0. 

1/21 

0. 

0. 

HR24 

HR24 

8.500E*OI 
1/21  HK24 
8.500E>OI 
1/21  Hl(24 
2.040E*03 
8.500E*OI 

5. loot *01 
I/2I  Hk24 
5. IOOE*OI 
1/21  HMN 

1 .224t*01 
5.100t*01 

1 . /00£*01 
1/21  HR24 

1 .700E*01 
1/21  Hf(24 
4.080E*02 

1  ..’00E*01 

1 .200E»OI 
1/21  HR24 

1 .700E*01 
1/21  HR24 
4.0BOE*O2 

1 .700E*OI 

0. 

1/21 

0. 

1/21 

0. 

0. 

HR24 

HR24 

S.8i2E4B2 
1/21  HRI3 
0. 

1/21  HR24 
3.74SE*03 

1 .S3IE*02 

Yl  NAX 

0.00 

0. 

0. 

0. 

8. 5001*01 

5.10CE*0I 

1 .700E«0I 

l.700E*01 

0. 

5.BA2E02 

1/21  NR2X 

1/21 

HR24 

1/21 

NR24 

1/21 

HR24 

1/21  HR24 

1/21  HR24 

1/21  Hft24 

1/21  HR24 

1/21 

NR24 

1/21  mu 

Yl  NIN 

0.00 

0. 

0. 

0. 

8.500E»0I 

5. lOOttOl 

1 ./00t*01 

l.70OE«0l 

0. 

0. 

1/21  HR24 

1/21 

HR24 

1/21 

HR24 

1/21 

HR24 

1/21  HK24 

1/21  HR24 

1/21  HR24 

1/21  HR24 

1/21 

HR24 

1/21  m24 

Yl  SUNS 

0.00 

0. 

0. 

0. 

2.0401*03 

l.224Et0i 

4.oe0E+02 

4.0Q0E*O2 

0. 

'3'.7«E*B1 

Yl  Aves 

0.00 

0. 

0. 

0. 

8.300E*0I 

5.100E*01 

1 .700E+01 

1 .700E«0I 

0. 

1.3ilE«03 

CERl  —  BLASI  REPORT  URITER  VERSION  I .»  PRELIHINART  JUL  80  M.S3.Z8. 

SANPIE  ZONE  REPORT 

ENVIRONHENT  I  ZONE  F  NONTHLT  FRON  I/2I/I980  THRU  1/21/1980 

lOCCUPANTS  CONHEATOCC  RABHEATOCC  LATMEATOCC  ELECBNILTS  CONHEAILTS  RADHEATLTS  VISHEATLTS  RETAIRpLTS  TOTBOIARp 


NINTH 

lOOOOTU 

lOOOBTU 

lOOOBTU 

lOOOBTU 

lOOOBTU 

lOOOBTU 

lOOOBTU 

lOOOBTB 

lOOOBTU 

NTH 

1 

MAX 

0.00 

0. 

0. 

0. 

8.500t*')l 

5.1O0E*OI 

1.700E*01 

l.700E*01 

0. 

5.8i2E*02 

1/21  HR24 

1/21 

HR24 

1/21 

HR24 

1/21 

HR24 

1/21  HR?4 

1/21  HR24 

1/21  HR24 

1/21  NR24 

1/21 

HR24 

1/21  HR13 

NTH 

NIN 

0.00 

0. 

0. 

0. 

8.500C*01 

5.I00E*0I 

l.700E*0l 

1  .700E*01 

0. 

0. 

1/21  HR24 

1/21 

HR24 

1/21 

HR24 

1/21 

HR24 

1/21  HR24 

1/21  HR24 

1/21  HR24 

1/21  HR24 

1/21 

NR24 

1/21  m24 

NTH 

SUNS 

0.00 

0. 

0. 

0. 

2.040E*03 

1 .224E«03 

4.0BOE*02 

4.0B0E*02 

0. 

3.74X403 

NTH 

AVOS 

0.00 

0. 

0. 

0. 

8.50OE*OI 

5.IOOE«OI 

1 .700E*0I 

1 .700E*OI 

0. 

1.3011*12 

Yl 

HAX 

0.00 
1/21  HRZ4 

0. 

1/21 

HR24 

0. 

1/21 

HR24 

0. 

1/21 

HR24 

n.500f *01 
1/21  HR24 

5.100F*0I 
1/71  HRr4 

1 .7001 »0I 
1/21  HR24 

I.700E40I 
1/21  HR24 

0. 

1/21 

HR24 

3.8021*12 

1/21  mil 

Yl 

HIN 

0.00 

1/21  HR24 

0. 

1/21 

HR24 

0. 

1/21 

HR24 

0. 

1/21 

HR24 

8.500t*0l 
1/21  HR24 

3.100E*OI 
1/21  HR24 

1.700E401 
1/21  NR24 

1 .700E401 
1/21  HR24 

0. 

1/21 

HR24 

0. 

1/21  HR24 

Yl 

SUNS 

0.00 

0. 

0. 

0. 

2.040C*03 

1.224C403 

4.OIOE*02 

4.080E*02 

0. 

3.74SE*03 

Yl 

AVIS 

0.00 

0. 

0. 

0. 

•.500E*0I 

3.IOOE*OI 

I.700E+0I 

l.700E*01 

0. 

1.S01E*02 

Figure  B7.  (Cont'd) . 
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ILtST  REPOtl  URMER  VERSION  t  .0  RRE 1. 1 N I NOK  i  :i  nil  BO 


SAHRIE  ;ONE  REPOR) 

ENVIRONMENT  2  ZONE  2  MONIHIT  (RUM  ■  .•ll'ili.'  iMRil  ’  .'1  I  vfln 

•  OCCUPANTS  CONHEATOCC  RAOHEATOCC  lATHf.ATOiX  flKimiil  is  CDNHEAM  IS  RATiHEAll  (s  VISNEAIITS  RETAIR*LTS  TOTSOIAR» 


NINTH 

lOOOBTU 

lOOOBTU 

tOOORTU 

1000RUI 

1000BIH 

1000RIU 

lOOOBTU 

lOOOITU 

lOOOBTU 

niH 

7 

NAX 

0.00 

0. 

0. 

0. 

<-‘i 

s.  loor  *01 

1 

1 .700t*0t 

0. 

1  .6A4E*03 

7/2t  HR24 

7/21 

HR24 

7/21 

HR24 

7/21 

HR24 

7/:M  Hfr?4 

//?!  HR74 

HR?4 

;/?l  HR24 

7/21 

HR74 

7/21  HR13 

NTH 

niN 

0.00 

0. 

0. 

0. 

e.^oof 

5.100t*01 

1  .  ,’OOt  *01 

1 . /O0E*Ol 

0. 

0. 

2/21  HR2A 

7/21 

HR2^ 

7/21 

HR2E 

7/21 

Hft24 

7.-?i  HR?4 

7/21  HR24 

7/71  HR2I 

7/21 

HR24 

7/71  MR74 

NTH 

SUNS 

0.00 

0. 

0. 

0. 

?.040t 

t  .2?4t*03 

4.080t*0: 

4.090E*02 

0. 

t  .210t*04 

hTH 

AVGS 

0.00 

0. 

0. 

0. 

8.!i00f  *01 

5. lOOF  *0! 

1  .  700f  »0I 

t .7ooe»oi 

0. 

^.041f ♦O/ 

Yl 

NAX 

0.00 

t: 

i. 

0. 

“OWTTtr 

■  5.ioo£*or 

1 .700E*()I 

I.PSOOtT 

“ir~ 

TnwriTn 

7/21  HR24 

7/21  HR24 

7/21 

HR24 

7/21  HR24 

7/21  HR24 

;/?1  HK24 

7/21  HR24 

7/21  MR24 

7/21 

NR24 

7/21  MII3 

YS 

NIN 

0.00 

0. 

0. 

0. 

8.500E*0I 

5.  lOOE  »01 

1  .  ’OOt  *01 

1 .700E*01 

0. 

0. 

7/21  HR24 

7/21  HR24 

7/21 

HR24 

7/21  HR24 

7/21  HR24 

7/21  HR?4 

7/21  HR24 

7/21  HR24 

7/21 

HR24 

7/21  MR24 

Yl 

SUNS 

0.00 

0. 

0. 

0. 

2.040E*03 

1 .224E'03 

4.0bOE«02 

4.0B0Et02 

0. 

1 .2IOE*04 

Yl 

AVGS 

0.00 

0. 

0. 

0. 

a.SOOEtOI 

5.100t*01 

1 .700E*01 

1 . 700£*0I 

0. 

S.OAIf *02 

ENVIRONMENT 

2  ZONE 

3  MONTHLY  ERON 

7/21/1980  IHRU  7/21/1980 

•OCCUPANTS 

CONHEATOCC 

RAOHEATOCC  LATHEATOCC 

ElECDNOLTS 

CONHEAII  TS 

RADHEATl TS 

VISHEATLTS 

REIAIRHTS 

lOTSOlAH 

NINTH 

lOOOITU 

lOOOITU 

lOOOITU 

lOOOITU 

lOOOBTU 

looomu 

lOOOITU 

lOOOITU 

lOOOITU 

NTH 

7 

HAX 

0.00 

0. 

0. 

0. 

8.500E«0I 

Ei.lOOHOI 

1 .7001 *01 

1 .700E*0I 

0. 

1 .386Et0i 

7/21  HR24 

7/21 

MR24 

7/21 

NR24 

7/21 

HR24 

7/21  HR24 

7/21  HR24 

7/21  HR24 

7/21  HR24 

7/21 

HR24 

2/21  HRI2 

NTH 

HIN 

0.00 

0. 

0. 

0. 

e.500E*0l 

b.l00t*01 

l./00E«01 

1 .700E«OI 

0. 

0. 

7/21  HR24 

7/21 

HR24 

7/21 

HR24 

7/21 

KR24 

7/21  HR24 

7/21  Hl(24 

7/21  HR24 

7/21  HR24 

7/21 

HR24 

2/21  HR24 

NIH 

SUNS 

0.00 

0. 

0. 

0. 

2.040E*03 

1 . 2241*03 

4.0B0E«02 

4.0B0E«O2 

0. 

l.0S6E*04 

NTH 

AVGS 

0.00 

0. 

0. 

0. 

8.500E*01 

'...lOOfiOl 

1 .700E*01 

1 .700E*OI 

0. 

A.400E«B2 

TR 

NAX 

0.00 

0. 

0. 

0. 

8.b00t*01 

t..ioot*oi 

1 .700t»01 

1 .700t»0! 

0. 

1 .38AE«03 

7/21  MR24 

7/21 

HR24 

7/21 

HR24 

7/21 

HR24 

7/21  Hk24 

//21  Hh.*4 

7/21  :iR24 

7/21  HR24 

7/21 

HR24 

2/21  HRI2 

tl 

NIN 

0.00 

0. 

0. 

0. 

B. jOOI «0I 

!(.  1001*01 

1  .  'OOT  *01 

1 .700t  *01 

0. 

0. 

7/21  HR24 

7/21 

HR24 

7/21 

Hk24 

//2I 

Hk24 

//:*1  HR24 

7/21  Ilk  2  4 

HK24 

7/21  HR24 

7/21 

HR24 

7/21  HR24 

/« 

SUNS 

0.00 

0. 

0. 

0. 

.'.040t  »0J 

1 .7241  *0,1 

4.0ci0t  *02 

4. OBOE  *02 

0. 

l.0SAE«04 

tl 

AUGS 

0.00 

0. 

0. 

0. 

B.bO0E*O1 

loot  *01 

1 .700E»01 

1 .7O0E*01 

0. 

4.400E«02 

Figure  B7.  (Cont'd) . 
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CERL  --  BLAST  lEfOBT  UBITEII  VERSION 


PRELININRRY  2f  JUl  BO  I4.S3.2A. 


SAMPLE  ZONE  REPORT 

ENVIRONMENT  Z  ZONE  4  MONTHLY  FROM  7/21/1980  THRU  7/21/1980 


■OCCUPANTS  CONHEATOCC  RAIHEATOCC  LATHEATOCC  ELECOMDLTS  CONHEATLTS  RABHEATLTS  VISHEATITS  RETAlRtLTt  TDTIOLAR« 


HINTH 

tOOOITU 

toooiru 

loooiru 

tOOOBTU 

1000STU 

1000ITU 

ItOBITU 

lOMITB 

1B00ITU 

7 

HTH  HAX 

0.00 

0. 

0. 

0. 

8.500E*0I 

5.100E*01 

1.700E401 

1.700E*01 

0. 

l.}8AE*03 

7/21  HR24 

7/21 

HR24 

7/21 

HR24 

7/21 

HR24 

7/21  HR24 

7/21  HR24 

7/21  HR24 

7/21  HR24 

7/21 

HH14 

7/21  HR12 

NTH  MIN 

0.00 

0. 

0. 

0. 

*. 5001*01 

5.100E«01 

1.700E*01 

1.700E*01 

0. 

0. 

7/21  HR24 

7/21 

HR24 

Z/’l 

HR24 

7/21 

HR  2  4 

7/21  HR24 

7/21  HR24 

7/21  HR24 

7/21  HR24 

7/21 

HR24 

7/21  HR24 

HTH  SUMS 

0.00 

0. 

0. 

0. 

2.040t*03 

1.224E«03 

4.0B0E*02 

4. OBOE *02 

0. 

1.05AE*04 

MTH  AV6S 

0.00 

0. 

0. 

0. 

8.500E*01 

5.100E*01 

1 .700E*01 

1 .700E*01 

0. 

4.400E*02 

Yl  MAX 

0.00 

0. 

0. 

0. 

8.500E*01 

5.100E*01 

1 .7O0E*OI 

1.700t*01 

0. 

1.3BAE*03 

7/21  HR24 

7/21 

Hft24 

7/21 

HR24 

7/?1 

HR74 

7/21  HR24 

7/21  HR24 

7/21  HR24 

7/21  HR24 

7/21 

HR  24 

7/21  HR12 

YR  NIN 

0.00 

0. 

0. 

0. 

8.500E*01 

5.100E*01 

1 .700E*0I 

l.700C*01 

0. 

0. 

7/21  HR24 

7/21 

HR24 

7/2! 

HRZ4 

7/71 

HR  7  4 

7/7!  HR74 

7/2!  HR24 

7/21  HR24 

7/21  HR24 

7/21 

HR24 

7/21  HR24 

ri  SUMS 

0.00 

0. 

0. 

0. 

2.040£*0J 

1 .724E*03 

4.0B0E*O2 

4.0BOE*02 

0. 

1 .05iE*04 

YR  Aves 

0.00 

0. 

0. 

0. 

8.r.ooi*oi 

5.100E*01 

1 .700E+01 

1 .700E*01 

0. 

4.400€*e2 

Figure  B7.  (Cont'd) . 
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CEDL  --  ILAST  DEPORT  URITER  VERSION  I.O  PMIININflRt  29  nil  80 


4.S3.2& 


SRNPLE  ZONE  REPORT 


ENVIROMHEHT  3  ZONE^  2  NONTH  Y  EROH  3/15/1968  THRU  6/19/1968 


lOCCUPANTS  CONHEATOCC 

RADHEAIOCC 

lAIHtAmU.  GltCH«W.TS 

CONHFAIl 15 

RADHEAILTS 

VISHEATLIS 

RETAIRyiTS 

TOISOLARY 

HRNTH 

TOOOBTU 

lOOOBIU 

looofrn  looofiiu 

1000B1U 

1000PTU 

1D008TU 

1000ITU 

1000PTU 

4 

HIM  MAX 

2.00 

1  .<99E*02 

3.498E*02 

4.1911*02 

1.700EI03 

1 .020L*03 

3.400Ef02 

3.40OE402 

0. 

I.697E40I 

1/30  HR15 

4/24  HR  9 

4/24  HR  9 

4/1  ’  HklA 

4/30  HR16 

4/30  HRU 

4/30  HRU 

4/30  HRU 

4/30 

HR?4 

4/15  HRU 

HTH  MIN 

0.00 

0. 

0. 

0. 

8.500E*01 

S.100E401 

1 .700E401 

1 .7OOE401 

0. 

0. 

4/30  HK24 

4/30  HR24 

4/30  Hff24 

4/30  HR?4 

4/30  HR24 

4/30  HR24 

4/30  HR24 

4/30  HR24 

4/30 

HR24 

4/30  HR24 

H1H  SUNS 

208.80 

l.571E*04 

3.665E*04 

4.16IE404 

2.i8.’Et05 

1  .  432E405 

4.774E404 

4.724E404 

0. 

1 .871E405 

HIM  AV6S 

.54 

4.091EY0I 

9.545E401 

1 .0811  to? 

6.2l6Et02 

3.729E402 

1 .243E402 

1 .24.IE402 

0. 

4.823E402 

5 

HIM  NAX 

2.00 

1 .499EY02 

3.478£*02 

4.254EI02 

I.700£t03 

1  .OL'0£4O3 

3.400C402 

3.400E+02 

0. 

l.541E*»J 

5/31  HR15 

5/20  HR  8 

5/20  HR  8 

s/is  HRtS 

5/31  HR16 

5/31  MRU 

5/31  HRU 

5/31  HRU 

5/31 

HR24 

5/27  HR12 

HIH  NtN 

0.00 

0. 

0. 

0. 

B.SOOEtOI 

5.I00E401 

1 .700E40t 

1.700E401 

0. 

0. 

5/31  HR24 

5/31  HR24 

5/31  HR24 

5/31  HR24 

5/31  HR24 

5/31  HR24 

5/31  HR24 

5/31  HR24 

5/31 

HR24 

5/31  HR24 

HTH  SUNS 

382.80 

2.837EY04 

6.621ET04 

7.767E«C4 

4.410E*05 

2.646E405 

8. 8208404 

0.820E404 

0. 

3.718E405 

HTH  AV68 

'.TT- 

3.8l4E40t 

8.877E4tt 

t.044E402 

5.7m4C2 

3.556E402 

t.185E402 

1.185E4U2 

u. 

4.yV.'k*«2 

6 

NTH  NAX 

2.00 

1.466EY02 

3.422E402 

4.328E402 

1.700E403 

1.020E4O3 

3.400E402 

3.400E402 

0. 

I.557E463 

6/17  HRIS 

6/17  HR  8 

6/12  HR  8 

6/10  HR  8 

6/19  HRI6 

6/17  HRU 

6/19  HRt6 

6/17  HRU 

6/19 

HR24 

6/18  HRU 

HTH  NIN 

0.00 

0. 

0. 

0. 

8.500EtOI 

5.100E401 

1 .700E40t 

1 .700E401 

0. 

0. 

6/17  HR24 

6/19  HR24 

6/17  HR24 

6/19  HR24 

6/17  HR24 

6/17  HR24 

6/19  HR24 

6/17  HR24 

6/17 

HR24 

6/17  HR24 

HIH  SUNS 

226.20 

1  .607EY04 

3.738E*04 

4.837E*04 

2.620E405 

1 .572E405 

5.237E404 

5.237E404 

0. 

2.370E405 

HIH  AVGS 

.50 

3.5I3E*01 

8.I78E*0I 

I.061E402 

5.745Et02 

3.447E402 

1.149E402 

1  .147E402 

0. 

5.241E402 

YR  NAX 

^.00 

1 .477E*02 

3.478E*02 

4.328EY02 

1.700Et03 

1 .020E403 

3.400E4O2 

3.400E402 

0. 

1.677E483 

6/t9  HfllS 

S/20  HR  £ 

5/20  HR  8 

6/10  HR  B 

6/19  HRU 

6/19  HRU 

6/17  HRU 

6/17  HRU 

6/17 

HR24 

4/15  HRU 

YR  NIN 

0.00 

0. 

0. 

0. 

8. 5001401 

5.100E401 

1 .700E40I 

1  ./00E40I 

0. 

0. 

6/17  HR24 

6/19  HR24 

6/17  HR24 

6/17  Hk24 

6/17  HR24 

6/17  HR24 

6/17  HR24 

6/1?  HR24 

6/17 

HR24 

6/17  HR24 

YR  SUNS 

Bi;.80 

6.0I0E«04 

1  .402E«0S 

1.677E*05 

7.4161405 

5.650E405 

I.H83EI05 

1 .8e3E405 

0. 

7.777E405 

YR  AVGS 

.52 

J.774E*01 

8.8S4E>0I 

l.057E*02 

5.745E402 

3.567E402 

1 .18VE402 

I.187E402 

0. 

5.037E402 

Figure  B7.  (Cont'd) . 
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CERL  —  BLAST  DEPORT  UDITER  VERSION  t.O  PRELIMINARY  21  JUL  80  M.SI.l’t. 

SAMPLE  ZONE  REPORT 


ENVIRONMENT  3  ZONE  3  MONTHLY  EROH  4/IS/IRA8  THRU  3/19/1968 


ROCCUPANTS  CONHEATOCC 

RADHEATOCC 

LATHEATOCC 

ELECONDLTS 

COHHEATI 

T?  RHliHEAUrS 

VISHEATLTS 

RETAIRtLTS 

TOTSOLARt 

NINTH 

lOOOBIU 

lOOOBTU 

lOOOITU 

tOOOBTU 

lOOOITU 

lOOOUTU 

lOOOBTU 

IOOOaTU 

lOOOITU 

4 

HIH  HAX 

2.00 

1 .999E*02 

3.9f8E902 

4.t83E«02 

l.700E*03 

1 .020E«03 

3.900Lt02 

3.400E*02 

0. 

I.433E9R3 

T/30  HRIS 

9/24  HR  9 

9/29  HR  9 

9/17  KRI6 

4/30  HRI6 

4/30  HRI6 

4/30  HRt6 

9/30  HRI6 

9/30 

HR24 

4/30  HRIJ 

NTH  MIN 

0.00 

0. 

0. 

0. 

e.sooE40i 

S.IOOEtOl 

1 ./00E*01 

1 .7001*01 

0. 

0. 

9/30  HR24 

9/30  HR29 

9/30  HR29 

9/30  HR29 

4/30  HR24 

4^:0  HR29 

9/30  HR29 

9/30  HR29 

4/30 

HR24 

4/30  HR24 

NTH  SUNS 

201.80 

I.572E+09 

3.668E«09 

9.t57E«09 

2.387E«05 

l.932E*05 

9.779E*09 

9.779E*09 

0. 

t.7SIE*eS 

NTH  AVGS 

.S4 

9.093E90I 

9.SSIE*0t 

t.083E902 

6.2I6E903 

3.729E*02 

1  .293E*02 

l.293E*02 

0. 

4.57IE*02 

S 

NTH  MAX 

2.00 

1 .99eE»02 

J.9fSE+62 

9.2S4E>02 

I.700E*03 

l.020Et03 

3.900E*02 

3.900E*02 

0. 

I.S4tE*03 

S/31  HRIS 

S/20  HR  8 

S/20  HR  8 

5/15  HRIS 

5/31  HRI6 

S/31  HRI6 

5/31  HRI6 

5/31  HRI6 

5/31 

HR74 

5/29  HPIJ 

NTH  MIN 

0.00 

0. 

0. 

0. 

8.50Pt*0l 

5.I00E*0I 

1 .700E*0I 

..700E*OI 

0. 

0. 

S/31  HR29 

S/31  HR34 

S/31  HR39 

S/31  HR24 

5/31  HR79 

5/31  HR29 

5/31  HR29 

5/31  HR29 

5/31 

HR29 

5/31  HR24 

NTH  SUNS 

382.80 

2.838E«04 

6.621Et04 

7.748E*09 

9.9I0E*05 

2.696E*05 

B.820Lf09 

8.820E*04 

0. 

3.768E*05 

NTH  AVGS 

.SI 

3.8I9E90I 

8.899E*0I 

l.049t*02 

S.927£*02 

3.556E*02 

1 .I85E*02 

I.1B5E+02 

0. 

5.069E‘02 

6 

HTH  NAX 

2.00 

1 .965E*02 

3.9I?E*02 

9.335E*02 

1 ./OOt'OJ 

1 .020E*03 

3.400E*02 

3.900E*02 

0. 

1 .559E*03 

6/19  HRIS 

6/17  HR  8 

6/17  HR  8 

6/10  HR  8 

6/1?  MRU 

6/19  HRI6 

6/19  HRI6 

6/19  HR16 

6/19 

HR24 

6/ri  HR13 

NTH  MIN 

0.00 

0. 

0. 

0. 

S.SOOE'OI 

5.I00E*01 

1 .700E*0I 

1 .700E*01 

0. 

0. 

A/19  HR24 

6/19  HR29 

6/19  HR29 

6/19  HR24 

6/1?  HR24 

6/19  hr:9 

6/t?  HR24 

6/1?  HR74 

6/19 

HR24 

6/19  HR24 

NTH  SUNS 

226.20 

1 .601E«09 

3.736E<09 

9.842E*04 

2.670E*05 

1 .572E«05 

5.239E*09 

5.239E*64 

0. 

2.5I»E*05 

NTH  AVGS 

.SO 

3.SIIE*OI 

8.I93E*0I 

l.062E»02 

5.795E*02 

3.997E*02 

1.149E+02 

1 .I99E*02 

0. 

5.503E*02 

Tl  Nil 

2.00 

l.9fft»02 

3.9fRTiO; 

9.3351*07 

l./OOl  t01 

1 .070r*0T 

3.400F*0.' 

l.9U0E«O7 

0. 

I.S5fE*OI 

6/If  HRIS 

9/29  HR  f 

9/79  HR  9 

6/10  HR  1 

6/|9  HRI6 

6/If  HRI6 

6/If  HR16 

6/IV  HNI6 

6/If 

HRI4 

A/IH  HRIJ 

TR  HIN 

0.00 

0. 

0. 

0. 

B.SOOl  *01 

5.I00E*0I 

l.700E*01 

1 .700E40I 

0. 

0. 

6/If  HR24 

6/If  HR29 

6/19  HR29 

6/1?  HR24 

6/19  HR79 

6/19  HR29 

6/1?  HR24 

6/19  HR24 

6/19 

HR29 

6/19  HN29 

YR  SUNS 

817.80 

6.0IIE*09 

l.902E»03 

1 .677E*I5 

?.4l6f *05 

S.6S0E*05 

1 .8e3E*OS 

1 .8I3E*0S 

0. 

e.o3sc*os 

YR  AVIS 

.S2 

3.7fSE*0l 

S.IS9E*0I 

l.05fE»02 

S.995E*02 

3.547E*02 

1 .18fE*02 

1  .IBfE*02 

0. 

5.07IE*02 

Figure  B7.  (Cont'd) 
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CERl  —  SLASt  REPORT  URITER  VER':'i')N  1.0  PRELtNtMRRT  20  JUL  SO  M.S1.20. 


SRKPLE  ZONE  REPORT 


ENVIRONMENT 

3  ZONE 

4 

HONTHir  FROM 

4/I5/IPAB 

THRU  4/TP/I948 

ROCCUPANTS 

CONHEATOCC 

RADHEATOCC  LATNEATOCC 

ELECRHPITS  CONHEATITS  RAPHEATLTS 

VISHEATLTS 

RETAIRHTS 

TOTSOIAR* 

HINTN 

lAOORTU 

tOOOITU 

TOOOITU 

TOOOITU 

TOOOITU  TOOOITU 

TOOOITU 

TOOOITU 

TOOOITI 

0 

HIM  RAX 

2.00 

T.504E«02 

3.5T0E*02 

4.T55E*02 

l.;OOEtO.T 

T .020E«03 

3.400f.‘02 

3.400E«02 

0. 

l.455E*03 

4/30  HRTS 

4/24  HRTO 

4/24  HR10 

4/30  HRI5 

4/30  HR16 

4/30  HRTO 

4/30  HR16 

4/30  HRTO 

4/30 

HR24 

4/30  HRT3 

HTH  MIN 

0.00 

0. 

0. 

0. 

8.500E*OT 

5.T00E*0T 

T .;OOE*OT 

T  .;OOE«OT 

0. 

0. 

4/30  HR24 

4/30  HR24 

4/30  HR24 

4/30  HR24 

4/30  HR24 

4/30  HR24 

4/30  HR24 

4/30  hr;4 

4/30 

HR24 

4/30  HR24 

HIH  SUNS 

200.00 

T.57VE404 

3.085E«04 

4.T32E«04 

2.38;Et05 

T.432E«05 

4.;74E<04 

4.;;4E«04 

0. 

1 .;58E«I5 

NTH  AVGS 

.54 

4.TT3E*0T 

?.5?4E*0T 

1 .076E»02 

6.2I6E»0? 

3.72?E*02 

T .243E«02 

T.243EV02 

0. 

4.3.’?E*02 

S 

HTH  IMX 

2.00 

T.4VeE*02 

3.4?5E»02 

4.24?E«02 

T.;0OE»O3 

T .020E*03 

3.400E*02 

3.400E*02 

0. 

I.54IEV03 

5/31  HRT5 

5/2T  HR  1 

5/2T  HR  1 

5/T5  HRT5 

5/3T  HRTO 

5/3T  HRTO 

5/3T  HRTO 

S/3T  HRTO 

5/3T 

HR24 

5/2?  MRT2 

NTH  HIM 

0.00 

0. 

0. 

0. 

S.50«t««l 

5.T««E*»T 

T .700E*0T 

T.700E40I 

0. 

0. 

S/31  TIR24 

5/3t  Hf:i 

■S'/IT  HR24 

5/3T  Hk.t 

•  '1  MRJ4 

5/iI  HK/4 

t-/JI  HK24 

5/3T  HR24 

5/31 

HR24 

5/31  H»?4 

HIH  SUNS 

312.10 

2.I4IE404 

0.04SE404 

;.;33E«04 

4,4T0E*05 

2.040E*05 

B.I20E404 

I.I20E404 

0. 

3.;;;e*I5 

NTH  AVIS 

.ST 

3.I2IE«0T 

8.?32E«0T 

T.03?E*02 

5.V?.’F.  +  02 

3.550E402 

T.II5E«02 

T.II5E402 

0. 

S.0;0Evl7 

0 

HIH  HAX 

2.00 

T .400E*02 

3.422E«02 

4.352E*02 

T .;OOE*03 

T .020E«03 

3.400E»02 

3.400E402 

0. 

I.55?E»e3 

4/T?  HRTS 

0/t;  hr  0 

0/t;  HR  8 

6/10  HR  B 

6/19  HR16 

0/T9  HRTO 

0/T?  HRTO 

0/1?  HRTO 

O/I? 

HR24 

0/18  HRTI 

HTH  NIN 

0.00 

0. 

0. 

0. 

8.^O0F*0I 

5.T00E*0T 

T .;00E*0T 

T.;OOE»OI 

0. 

0. 

O/TP  HR24 

0/T?  HR24 

6/19  HR24 

6/19  HR?4 

6  .9  HR24 

O/I?  HR24 

0/T?  HR24 

6/19  HR24 

O/I? 

HR24 

0/T?  HR24 

HIH  SUNS 

220.20 

T .5?4E»04 

3.720E»04 

4.800E<04 

?.6/0e*05 

T .5;2E«05 

5.23?E»04 

5.23?E*04 

0. 

2.522EVIS 

HTH  ATTSS 

.50 

3.4?6E*0T 

b.t5;e«ot 

1.06/C*02 

5.’4%r»02 

3.44.’EtO; 

T.I4?E*02 

T.T49E*02 

0. 

5.530E»?2 

Yl  NAX 

2.00 

T .304E*02 

3.3T0E»02 

4.35.’I  >(i: 

1  .  'OOMOJ 

I .0/0Et03 

3.4O0E«O2 

3.400EV02 

0. 

I .55?E*OJ 

0/Tf  HRTS 

4/24  HRTO 

4/24  HRIO 

6/10  HR  It 

6  IV  HRI6 

6/19  HR16 

0/T?  HRTO 

O/I?  HRTO 

O/I? 

HR24 

0/18  HRI] 

Yl  NIN 

0.00 

0. 

0. 

0. 

II.MiOEtOT 

5.TOOI*OI 

I./00E40I 

I.;OOE«OI 

0. 

0. 

0/TV  HR24 

0/T?  HR/4 

0/T?  HR74 

6/19  MR, ’4 

A  19  MR74 

0/TV  HR74 

0/T?  HR34 

O/I?  HR24 

O/I?  HR24 

O/I?  NR34 

Yl  SUNS 

it;. 10 

4.02TE*04 

T .405E*05 

1  .673F*0*. 

9, 4I6F+05 

5.A50E*05 

T .BB3E«0S 

I.BB3E«0S 

0. 

B.05;E*05 

Yl  AV6S 

.52 

901E*0t 

8.b;oe«ot 

t .056E  *0/ 

5.?45E*02 

3.50/E»02 

T.IB?E*02 

I.IR?E«02 

0. 

S.S80E*02 

EtI  ENCOUNTEREI. 

C> 


Figure  B7.  (Cont'd) 
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cm  —  ntsT  icrotT  uiitei  veision  i.o  miiniNAiT  jul  io  13.01.12.  ^aoe  2 

1  lEGU  lEmi  1 

2  TIKE  •  ’SAMPLE  OAlir  PLAX1  HfOKT 

]  RUN  •  FI3N  OJAPR  1HRU  03APR 

A  FOR  PIANIS  REPORT 

3  lAILT 

t  END  REPORT 

••t. report  start  date  PRECEEOEO  report  file  start  rate. reset  to  report  start  date  of  15/  4/A8  (ID/HH/rr) 
••••REP0R1  END  SATE  PRECEEOS  REPORT  START  DATE.  RESET  TO  REPORT  START  DATE  OF  IS/  A/i8  (DD/HH/YT> 

7  lESIN  REPORT  2 


CERE  •'  BLAST  REPORT  URIIER  VERSION  1.0  PRELININART  29  JUL  80  13.01.19. 


PACE  1 


SAMPLE  OAUT  PLANT  REPORT 


ENVIRONNENT  3  PLANT 


4  DAILT  FROM  4/13/I9&8  THRU  4/IS/l9&e 


■AT 


FANHEATS 

lOOOITU 


FANCOOID 

tOOODTU 


FANELECD 

lOOCBTU 


FANFUELD 

lOOOITU 


EQ  lEHAND  EQ  LOADMET  EEO  PURMET 
lOOOITU  lOOOBIU  lOOOITU 


13 

FIIIIMUNS 

HINIMUMS 


5.53BE+0I 
4/13  NR  I 
2. 240001 
4/13  HR  I 


3.89IC«01 
4/13  NRI4 
l.780C«OI 
4/13  HR  4 


9.453E+40 
4/15  HRi; 
3.I95£*:0 
4/13  HR24 


0.  •SPECIAL* 
4/15  HR24  0/  0  MR 
0.  •SPECIAL* 
4/13  HR24  0/  0  HR 


•SPECIAL* 
0  0/  0  HR 

•SPECIAL* 
0  0/  0  HR 


•SPECIAL* 
0  0/  0  HR 

•SPECIAL* 
0  0/  0  HR 


SIMS  8 

AfERASES  3 

.484E«02 

.335£*0I 

7.I49E«02  1 

2.979E*0I  4 

.433E*02  0 
.054E»00  0 

*SPECIAL* 

•SPECIAL* 

•SPECIAL*  •SPECIAL* 
•SPECIAL*  •SPECIAL* 

NTH  MAI 

S.3S8E*01 

1.I91E*«I 

9.433E«00 

4. 

•SPECIAL* 

•special*  •SPECIAL* 

4/13  NR  1 

4/13  HR14 

4/13  NRI7 

4/15 

HR24  0/  0  HR 

0  0/  0  MR  0  4/  4  HR  4 

HTH  MIN 

2.240E*0I 

1.780E*0I 

3.195E*flO 

0. 

•special* 

•SPECIAL*  •SPECIAL* 

4/13  HR  1 

4/13  HR  4 

4/13  HR24 

4/13 

HR24  0/  0  HR 

4  0/  0  HR  4  4/  4  HR  4 

NTH  SUMS 

8.484E*02 

7.149£»02 

1.453E«02 

0. 

•special* 

•SPECIAL*  •SPECIAL* 

HTH  AVGS 

3.335E*01 

2.979E*0I 

4.034E*40 

0. 

*SPCCIAL* 

•SPECIAL*  *SPECIAL* 

•SPECIAL* 

-  VARIABLE  CODE  REFERENCES  A  HULTIPLE 

ITEM  DATA  SET 

REOUIRINC  A  SPECIAL  REPORT 

Figure  B8.  Examples. 
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Ctn.  --  IL»St  lEfOIT  Ultlftl  VtlS.flK  I.*  PXEltllMAItr  2»  JUL  lO 


t5.OI.lf. 


f*CC  2 


1 

RUN  •  COLUmiA  SUNAER; 

f 

TITLE  •  •SANPLE  STSTEN 

REPORT  FOR  1 

OESICI  DAT* 

10 

fOR  STSTEAS  «  72  REPORT 

VARIABLES  • 

1,2.3,4,5,1,10,11,25 

11 

END  REPORT 

12 

BEGIN  REPORT  1 

CfM.  —  IL*Sr  »EfO»T  URtlEt  VEKStOH  1.0  PREllOlHAIlT  2»  JUL  BO  15. 01. If. 


SAIIflE  SrSfElt  REPORT  EOR  t  BESlGR  DAT 


ENVIROKIIENT  2  STSTEH  72  HOURIT  fROtl  7/21/1980  THRU  7/21/1980 


HOUR 

INAIR  CC 
DEG.  F 

INKUNR  CC  OUTAIR  CC  OUIHUNR  CC 
DEG.  F 

air  NFR  CC 
L8/HR 

TOT  COL  LD 
I0008IU 

AIR  NFR  HC 
L8/HR 

TOTHEATLD 

lOOOBTU 

EXFANPUR 

lOOOITU 

I 

if. Of 

.0083 

51.44 

.0081 

7.383E«03 

3.348E>04 

1  .404E«03 

2.974E«04 

aNODATAa 

3 

if.i3 

.0083 

SI  .44 

.0081 

7.38BE‘03 

3.334E»04 

1  .402E*03 

2.970E*O4 

•NObATA* 

3 

if  .54 

.0083 

51.44 

.0081 

7.403E*03 

3.358E<04 

1  .584E*03 

2.944E»04 

•NODATA* 

4 

if. S3 

.0083 

51.43 

.0081 

7.407E*OJ 

3.J84E«04 

I.5B2E*03 

2.938E«04 

•NObATA* 

9 

if. 41 

.0083 

SI  .44 

.0081 

7.421E*03 

3.347E*04 

I .549E»03 

2.9I6E*04 

•NODATA* 

6 

i8.77 

.0083 

51.44 

.0081 

7,448E*03 

3.234E«04 

1  .52:E*03 

2.852E*04 

•NObATA* 

7 

i8.34 

.0082 

51.49 

.0081 

7.490E»03 

3.2I1E*04 

1.500E*03 

2.827E*04 

•NODATA* 

8 

67,17 

.0081 

51.44 

.0081 

7.578E«03 

2.91VE«04 

1.4I2E*03 

2.701E*04 

•NODATA* 

f 

44.48 

.0080 

51.13 

.0080 

7.405t«03 

2.879E*04 

1  .335E*03 

2.472E*04 

•NODATA* 

10 

iS.7S 

.0079 

51.09 

.0079 

7.459E*03 

2.734E«04 

l.33IE«0J 

2.59tE*04 

•NODATA* 

n 

45.42 

.0077 

50.93 

.0077 

7.474E«03 

2.708E*04 

1 .314E*03 

2.57:E*04 

•NODATA* 

12 

45. ff 

.0074 

50.90 

.0074 

7.430E*03 

2.804C*04 

l.340E<03 

2.439£*04 

•NODATA* 

u 

44. 2f 

.0075 

51.00 

.0075 

7.4I8E*03 

2.B34E*04 

1.372E*03 

2.452E*04 

•NODATA* 

14 

44.37 

.0073 

51.04 

.0073 

7.41BE«03 

2.843£*04 

1.371E»03 

2.449E*04 

•NODATA* 

15 

44. ft 

.0072 

51.05 

.0072 

7.3B4E»03 

2.92BF*04 

1 .404E*03 

2.494E+04 

•NODATA* 

16 

47.09 

.0070 

51.14 

.0070 

7.58l£*03 

2.940E/04 

l.409E»03 

2.A98E»04 

•NODATA* 

17 

47.20 

.0049 

51.14 

.0049 

7.575E»03 

2.9S4E*04 

1.414E‘03 

2.704£*04 

•NODATA* 

IS 

44.47 

.0047 

51.18 

.0047 

7.434E*03 

2.839E*04 

I.353E*03 

2.415E»04 

•NODATA* 

1? 

45.93 

.0045 

51.04 

.0045 

7.472E*03 

2.774E*04 

l.3IBE*03 

2.559E*04 

•NODATA* 

20 

45.35 

.0044 

50.97 

.0044 

7.494E*03 

2.725E*04 

I .294E403 

2.529E704 

•NODATA* 

21 

44.84 

.0043 

50.91 

.0043 

7.744E*03 

2.420E«04 

1.245E*03 

2.452E404 

•NODATA* 

22 

44.28 

.0042 

50.80 

,0042 

7.779E*03 

2.549E«04 

1 .:i0E*03 

2.399E*04 

•HODATA* 

23 

43.92 

.0041 

50.72 

.0041 

7.809C«03 

2.504E*04 

1 .181E«03 

2.351E«04 

•NODATA* 

24 

43.25 

.0040 

50.47 

.0040 

7.B40E103 

2.403E*04 

1.I30E»03 

2.247£*04 

•NODATA* 

tlAlINUNS 

49.49 

.0083 

51.44 

.0081 

7.940E*03 

3.384E*04 

1 .40iE*03 

2.f74£*04 

•NODATA* 

7/21  HR  1 

7/21  HR  5  ; 

7/21  HR  1  7/21  HR  5 

7/21  HR24 

7/21  HR  4 

7/21  HR  1 

7/21  HR  1 

0/  0  HR 

niNINUNS 

43.25 

.0040 

50.47 

.0040 

7.3B3E*03 

2.403E»04 

1.130E403 

2.247E»04 

•NODATA* 

7/21  HR24 

7/21  NR24  7/21  HR24  7/21  HR24 

7/21  HR  1 

7/21  HR24 

7/21  HR24 

7/21  HR24 

0/  0  HR 

SINS 

1403.82 

.1774 

1228.54 

.1741 

l.823E«05 

7.027E*05 

3.348E»04 

4.417E*05 

•NODATA* 

AVERA6ES 

44.83 

.0074 

51.19 

.0073 

7.593E»03 

2.928E*04 

I.395E403 

2.474E»04 

•NODATA* 

•iODATA* 

-  NO  data 

FOR  THIS  VARIABLE  CODE  EXISTS  ON 

THE  FILE. 

Figure  B8.  (Cont'd). 
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CEIL  —  IL*ST  ICPOIT  UllTEI  VOSIOM  l.t  PSEltHlKAIT  2f  JUl  10 


(5.01.1? 


PACE 


1]  TIIlE  •  *S«IIPIE  nONTHET  ZONE  ilEPOtl* 

H  FOR  ZONES  •  1,3  REPORT  VARURLES  •  3, 3, A, 5, A, 25, 1004, 1 OOA,  100? 

15  IIORTKIT 
U  END  REPORT 

♦•ttREPORT  END  DATE  EICEEDS  REPORT  FILE  EN#  DATE.  RESET  TO  REPORT  FILE  END  DATE  OF  1?/  6/48  (DD/Hfl/TI) 
••••aEPORT  start  date  PRECEEDEO  report  file  start  date. reset  to  REPORT  START  PATE  OF  15/  4/46  (OO/RN/tl) 

17  DECll  REPOir  3 

CERL  —  HAST  REPORT  URITER  VERSION  1.0  PRELININART  2?  JUL  10  15.01.20.  PAGE 


sanple  monthlt  zone  report 


environnent 

3  ZONE 

I  HONTHLT  FRON 

4/15/1948 

THRU  4/19/1968 

lOCCUPANTS 

CONHEATOCC 

RADHEATOCC  LATHEATOCC 

ELECDMDLTS 

.OTSOLAR* 

ZNRAIRHTL 

ZNELECLD 

ZONE 

TEMP 

MONTH 

lOOOBTU 

lOOOBTU  lOOOBTU 

lOOOBTU 

lOOOBTU 

lOOOBTU 

lOOOBTU 

DEG. 

F 

MTH 

4 

MAX 

2.00 

l.504E*02 

3.509E*02 

4.I57E«02 

1 .700E*03 

1 .A99E/03 

0. 

1 .700E403 

7A.2? 

4/30  HRI5 

4/24  HR  9 

4/24  HR  9 

4/17  HRIA 

4/30  KRI4 

4/15  HRI3 

4/30 

HR24 

4/30  HRU 

4/30  HR17 

MTH 

NIN 

0.00 

0. 

0. 

0. 

8.500E«0I 

0. 

0. 

8.500£*0l 

AI.80 

4/30  HR24 

4/30  HR24 

4/30  HR24 

4/30  HR24 

4/30  HR24 

4/30  HR24 

4/30 

HR24 

4/30  HR:4 

4/24  NR  A 

MIH 

SUNS 

306.80 

l.378£«04 

3.483E»04 

4.t35E*04 

2.337E*05 

l.871Et05 

0. 

2.387E*05 

24757.98 

MTH 

AVCS 

.54 

4.I1IE*0I 

9.59IE*0I 

I.077E*02 

6.2I6E*02 

4.B73£*02 

0. 

6.2I6E»03 

A9.68 

MTH 

5 

NAI 

2.00 

l.499E*02 

3.498E*02 

4.249E*02 

l.700£*03 

1 .54IE«03 

0. 

1.700E*03 

80.67 

5/31  HRIS 

5/21  HR  8 

5/21  NR  8 

5/15  HRIS 

5/31  HRIA 

5/29  HR12 

5/31 

HR24 

5/31  KR16 

5/  2  HR17 

MIH 

NIN 

0.00 

0. 

0. 

0. 

e.500E«0I 

0. 

0. 

8.500E+01 

41.92 

5/31  HR24 

5/31  HR24 

5/31  HR24 

5/31  HR24 

5/31  HR24 

5/31  HR24 

5/31 

HR24 

5/31  HR24 

5/19  HR  9 

MIH 

SUNS 

382.80 

2.848E*04 

6.64iE«04 

7.733E404 

4.4I0E«03 

3.7I8E*05 

0. 

4.410E»05 

53034.45 

MIM 

AVGS 

.51 

3.828E*0I 

8.933E*0I 

l.039E»02 

5.927E*02 

4.997E«02 

0. 

5.927E*02 

71.2? 

MIH 

A 

NAX 

2.00 

1 .46SE«02 

3.425E«02 

4.323E*02 

1 .700t«03 

1 .559E«03 

0. 

l.700E»03 

85.55 

6/1?  HRIS 

6/17  HR  6 

6/17  HR  8 

4/10  HRIS 

4/19  HRIA 

6/18  HRI3 

4/19 

HR24 

6/19  HRIA 

6/  ?  HR19 

MIH 

NIN 

0.00 

0. 

0. 

0. 

8.3C0E»0I 

0. 

0. 

8.500E»OI 

71.50 

6/19  HR24 

6/19  HR24 

6/19  HR24 

6/19  HR24 

6/19  HR24 

6/19  HR:4 

4/19 

HR24 

6/19  HR24 

A/  1  HR  8 

MIH 

SUNS 

226.20 

I.395E'04 

3.723E*04 

4.84:E»04 

2.4:0E«05 

2.390E*05 

0. 

2.420E»03 

35783.53 

MIH 

AVCS 

.50 

3.499E*0I 

8.I64E«0I 

1 .046E‘02 

5.745E*02 

5.:4ie«o2 

0. 

5.745E*02 

79.47 

Tl 

NAI 

2.00 

6/1?  HRIS 

1.504E*02 

4/24  HR  9 

3.509£*02 
4/24  HR  9 

4.323E‘02 
6/10  HRIS 

1 .700E*03 
6/19  HRU 

I .699Et03 
4/15  HR13 

0. 

4/19 

HR24 

l.700E«03 
6/19  HRIA 

85.55 
4/  ?  HR1? 

ri 

NIN 

0.00 

6/19  HR24 

0. 

6/19  HR24 

0. 

6/19  KR24 

0. 

4/l9  HR24 

8.500£*0l 
6/19  HR24 

0. 

6/19  HR24 

0. 

4/19 

HR24 

I.SO0E*O1 
6/19  HR24 

61.80 
4/24  HR  A 

Yl 

SUNS 

817.80 

6.022E*04 

1.405E*05 

1 .A73C*05 

9.4I4E‘05 

7.979EU5 

0. 

9.4IAE40S 

115577.95 

Tl 

AVGS 

.52 

3.802E»OI 

I.I7IE*0I 

I.OS.EtOZ 

5.945E«02 

5.037E*02 

0. 

•  .?45t9« 

7J.9P 

Figure  B8.  (Cont'd) . 
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SANPIC  AOATHLT  20NC  tCPDRT 


environneit 

3  EONE 

3  NaNTHLT  FRON 

4/lS/lf48 

THRU  4/lf/l948 

lOtCUPANIS 

CONMEAIOCC 

BADhEAIOCC 

LATHEATOCC 

eleccndlts 

TOISOLAH* 

TNRAIRHTL 

2NELECLD 

ZONE  TEHP 

NINTH 

1000IIU 

toociru 

lOOOtTU 

lOOOITU 

lOOOITU 

lOOOBIU 

lOOOBTU 

DEG.  F 

4 

HTH  nAX 

2.00 

1  .  499f  *0? 

3 .  H 

4. I85E.02 

1 .700E»03 

1.435£*03 

0. 

l.700t*03 

77.08 

4/30  HRIS 

4/24  HR  f 

4/24  HW  9 

4/1''  Hki6 

4/30  HRI4 

4/30  HR13 

4/30 

hr:4 

4/30  HRU 

4/30  HR17 

NTH  NIN 

0.00 

0. 

0, 

0. 

S.500£«0I 

0. 

0. 

8.500E*01 

41.87 

4/30  H»:4 

4/30  HR24 

4/30  H&?4 

4/30  HR24 

4/30  NR:4 

4/30  HR24 

4/30 

HR24 

4/30  HR24 

4/24  HR  4 

niH  SUNS 

208. BO 

1 .522E‘04 

3.668E  *04 

4.157E.04 

2.38.’£‘05 

1  .  759E*05 

0. 

2.387£*05 

27024.74 

NIH  AVGS 

.54 

4.093E*01 

f .35!E*0I 

1  .  083E.02 

4.2I4E>02 

4.578E*02 

0. 

4.2I4£*02 

70.38 

3 

NIH  NAX 

2. CO 

1 .496E*02 

3.4'J5£*0: 

4.254E.02 

1 .700E*03 

1 .541E*03 

0. 

1 .700E*03 

80.52 

5/31  HRIS 

5/20  HR  8 

5/20  MI.  8 

5/15  HRt5 

5/31  HRI4 

5/29  HRI2 

5/31 

HR24 

5/31  HRU 

5/  2  HR17 

NTH  NIN 

0.00 

0. 

0. 

0. 

8.500E*0I 

0. 

0. 

B.500E*01 

41.99 

5/31  HR24 

5/31  HR24 

5/31  HR24 

5/31  HR24 

5/31  hR24 

5/31  HR24 

5/31 

HR24 

5/31  HR24 

5/19  HR  9 

NIH  SUNS 

382.60 

2.83SE<04 

4.421£»04 

7.748E*04 

4.4I0£*03 

3.748£*05 

0. 

4.4IOE*C5 

53512.05 

NIH  AVGS 

.51 

3.ai4E«0l 

8.89 ?£*0I 

1 .044E*02 

5.f27E*02 

5.044E«02 

0. 

5.927E*02 

71 .92 

4 

NIH  NAX 

2.00 

1 .445E*02 

3.4I9E*02 

4.335E«02 

1 .700E*03 

1 .559E*03 

0. 

1 .7O0E*O3 

85.55 

4/If  HRIS 

4/17  HR  8 

6/1?  HI?  8 

4/10  HR  8 

6/19  KRI6 

4/18  HR13 

4/19 

HR24 

6/19  HRU 

4/  9  HR19 

NIH  NIN 

0.00 

0. 

0. 

0. 

8.500E»01 

0. 

0. 

8.500E*OI 

71 .75 

4/If  HR24 

6--t9  Hlt24 

6/19  HS?4 

6/19  HRJ4 

6/19 

6/19  HR24 

4/19 

HR24 

6/19  HRr4 

4/  2  HR  4 

NIH  SUNS 

224.20 

1 .40I£»04 

3.734£*04 

4.842et04 

2.4?0E»05 

2.5ICt*05 

0. 

2.420E»05 

35428.21 

NIH  AVGS 

.50 

3.51 tE«01 

8.I93£‘01 

1 .042£*02 

5.745t‘02 

5.503E*02 

0. 

5.745E*02 

78.13 

tl 

NAX 

2,00 

4/19  HRIS 

1 .499t*02 
4/24  HR  9 

3.498£*02 
4/24  HR  9 

4.335E»02 
4/10  HR  3 

l.700E»03 
4/19  HRU 

1  .559E  +  03 
4/18  HRU 

0. 

4/19  HR24 

1 .70OE*03 
4/19  HRU 

85.55 

6/  9  HR19 

YE 

NIN 

0.00 

4/19  HR24 

0. 

4/19  H9:4 

0. 

4/(9  HR:4 

0. 

4/19  HR24 

8.500E»01 
4/19  HPri 

0. 

6'1'>  HR24 

0. 

4/19  HR24 

8.500EU1 
4/19  HR24 

41.87 

4/24  HR  4 

Yl 

SUNS 

817.80 

4.01 IE*04 

1.402E*03 

l.477£»05 

9.4Ut*05 

8.035E*05 

0. 

9.4Ut*05 

114145.02 

Yl 

AVGS 

.52 

3.795E»01 

8.854E*01 

1.059E*02 

5.945E*02 

5.073E*02 

0. 

5.945E*02 

73.14 

CERL 

--  BLAST  REPORT  URITER 

VERSION  1 

.0  PRELININART  29  JUl 

80  IS 

.01.20. 

PAGE 

1i  TITLE  .  -SAAfLE  TEABLT  PLANT  RUA* 

If  PUN  •  ALL  ENVlRONNENrS 

20  FOR  PLANTS  REPORT 

21  TEARLT 

22  END  REPORT 

♦•••REPORT  END  DATE  EJCEEOS  REPORT  PILE  END  DATE.  RESET  TO  REPORT  rilE  END  PATE  OP  If/  4/48  (DD/NN/TT) 
♦•••REPORT  START  DATE  PRECEEDEJ  REPORT  FILE  START  DATE. RESET  TO  REPORT  START  DATE  OF  15/  4/48  (DD/MN/TT) 

21  lECIH  RirORT  • 
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C£IL  —  IL»SI  «E^QIT  UEIIC*  VERSION  1.0  PRtLlllUARr  2t  JUL  SO  IS. 02. 5?. 


SANPLE  TEARLT  PLANT  RUN 


YEAR 

environment 

FANHEAID 

1000ITU 

1  PLAN! 

FANCOOlt 

10005TU 

4  TEARLT  FROM  1/21/1980 

FANELECI)  FANFUELO  £0  OEMANI) 

loooiru  loooiru  loooiiu 

1  thru  1/21/1980 

ED  LOADMET  EEO  PURMET 
I0008IU  lOOOBIU 

1980 

Yl  MAI 

«.143E»01 

1.944I*01 

3.I93E»00 

0. 

•special* 

•special* 

•SPECIAL* 

1/21  NR  6 

1/21  HRI5 

1/21  HR21 

1/21 

HR24  0/  0  HR 

0  0/  0  hr 

0  0/  0  HR  C 

Tl  MIN 

].448E*0I 

I.AJIE'OI 

3.  |95E«0i) 

0. 

•SPECIAL* 

•SPECIAL* 

•SPECIAL. 

1/21  NRIS 

1/21  «9  5 

1/2'  hr:* 

1/21 

0/  0  Ha 

0  0/  0  HR 

0  0/  0  HR  0 

Yl  SUMS 

9.e74£»02 

4.24iE*02 

7.447E»0I 

0. 

•SPECIAL* 

•SPECIAL* 

•SPECIAL* 

Yl  AV6S 

4.11S£*01 

1.749E401 

1.195E»00 

0. 

•special* 

•special. 

•SPECIAL* 

CERl  --  ILAST 

REPORT  WRITER  VERSION 

1  .0 

PRELIMINARY  29 

JUL  10 

15.02.57. 

SAMPLE  TEARLT  PLANT  RUN 

environment  2  PLANT  4  TEARLT  FROM  7/21/1980  THRU  7/21/1980 


FANHEATO  FANCOOLD  FANEIECD  FANFUELO  EQ  OENANO  £Q  LOADMET  EEO  PURMET 


YEAR 

lOCOBTU 

lOOOBIU 

lOOOBIU 

lOOOBTU  lOOOBIU 

lOOCIiTU 

lOOOBTU 

1980 

Yt  MAI 

2.974E*OI 

3.J8AE.01 

3. I95E*C0 

0. 

•special* 

•SPECIAL* 

•SPECIAL* 

7/21  HR  1 

7/21  HR  4 

7/21  HR2* 

7/21 

HR:«  0/  0  HR 

0  0/  0  HR 

0  0/  0  HR  0 

Yl  MIN 

2.247E*0I 

2.403E»0I 

3. 195E*00 

0. 

•SPECIAL* 

•SPECIAL* 

•SPECIAL* 

7/21  HR24 

7/21  HR24 

7/21  HR24 

7/21 

HR24  0/  0  HR 

0  0/  0  HR 

0  0/  0  HR  0 

Yl  SUMS 

4.417E*02 

7.027E*02 

7.447E»01 

0. 

•SPECIAL* 

•SPECIAL* 

•SPECIAL* 

Yl  AVGS 

2.474E*0I 

r.928E*0l 

3.195E»00 

0. 

•special* 

•SPECIAL* 

•SPECIAL* 

Figure  B8.  (Cont' d) . 
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CCRl  --  BLAST  RCPOtr  UlITEt  VCtSIOR  I.B  PRtLlIllNARr  2?  JUl  10  IS.02.S7.  PAGE  3 


SAAPLE  TEAPir  PLART  RO* 

ERVIROA.IERI  3  PLANT  A  TEARLT  PRON  A/IS/Hie  THRU  4/19/1R6B 

PANhEATO  PAnCOOLO  PANfLECC  FANPUELD  tO  DEHAHJ  EO  LLfDPET  EEO  PURAET 
YEAR  lOwOBIU  lOOOBtU  I0006TU  lOOOBTU  lOOCilU  lOO'.BTU  lOOOBIU 


H48 


tl 

NAI 

5.758t»01 
A/2<  NR  e 

4.3TCE#0I 
4/TO  HRI3 

9.4SSE-O0 
4'19  NRIi 

0. 

4/t9 

•SPEClA.t 
HR24  0/  0  HP 

•  'PECIAl# 
0  0/  0  HR 

•special# 

0  0/  0  HR  0 

Tl 

NIA 

2.0A7E*0I 
A/IO  HR15 

T . ’40E*O1 
4/;4  HR  6 

3.T9SE.00 
4/19  ms;# 

0. 

4/1# 

•SPECISl# 
hp;#  0/  0  HR 

•SPECIAL# 
0  0/  0  HR 

•special# 

0  0/  0  HR  0 

Yl 

SUNS 

5.AI2E*0« 

4.0«IE«04 

B.2e9E»03 

0. 

•SPECIAL# 

•special# 

•SPECIAL# 

Yf 

AVGS 

3.4I7£»0I 

3.8HE«01 

5.23:E»09 

0. 

•SPECIAL# 

•SPECIAL# 

•SPECIAL# 

•SPECIAL#  -  VARIABLE  COCE  REFERENCES  A  NULTIPLE  ITEM  DATA  SET  REQUIRING  A  SPECIAL  REPORT  FOR  ACCESS. 


CERE  --  BEAST  REPORT  URIIER  VERSION  I.O  PREIININARY  29  JUL  BO  15.02.57. 

24  ENB  REPORT 


Figure  B8.  (Conf  cJ). 
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ct»L  --  iL*sr  teroiT  utiitu  version  i.o  pREi:mHAR»  jui  bo  i3.03.4r. 


SURFACE  VCRIICtS  OF  20NC  I-  LEFT  END  UNIT 


IS  ORS  COORDINATES  (FEET) 


t 

AIS 

(  0.0, 

0.0, 

1.0) 

0.0, 

0.0, 

0.0) 

( 

12.0, 

0.0, 

0.0)  ( 

)2.0, 

0.0, 

8.0) 

? 

REL 

(  2.0, 

A.O, 

0.0) 

2.0, 

2.0, 

0.0) 

10.0, 

2.0, 

0.0)  1 

10.0, 

4.0, 

0.0) 

3 

REL 

1  0.0, 

8.0, 

3.01 

0.0, 

B.O, 

0.0) 

( 

12. e. 

6.C. 

0.0’  1 

'  2 . 0 . 

8.0, 

3.0) 

4 

AIS 

(  0.0, 

25.0, 

8.0) 

0.0, 

25.0, 

0.0) 

t 

0.0, 

0.0, 

0.0)  ( 

0.0, 

0.0, 

8.0) 

5 

ABS 

(  12.0, 

0.0, 

8.0) 

12.0, 

0.0, 

0.0) 

( 

12.0, 

21.  C, 

0.0)  ( 

12.0, 

25.0, 

B.O) 

A 

AIS 

(  12.0, 

23.0, 

8.0) 

< 

12.0, 

25.0, 

0.0) 

( 

0.0, 

25. C, 

0.0)  1 

0.0, 

25.0, 

8.0) 

7 

AIS 

1  0.0, 

25.0, 

8.0) 

0.0, 

0.0, 

8.0) 

i 

12.0, 

0.0, 

8.0)  ( 

17.0, 

25.0, 

8.0) 

8 

ABS 

(  0.0, 

0.0, 

0.0) 

0.0, 

25.0, 

0.0) 

( 

12.0, 

25.0, 

0.0)  1 

12.0, 

0.0, 

0.0) 

SURFACE  VERTICES  OF 

/ONE 

2  -  LOVER 

NIORE 

LNir 

IS 

ORG 

COORDINATES  (FEET! 

4 

ABS 

(  12.0, 

23.0, 

8.0) 

( 

12.0, 

0.0, 

8.0) 

( 

24.0, 

0.0, 

8.01  ( 

24.0, 

25.0, 

8.0) 

10 

ABS 

1  i2.0. 

0.0, 

0.0) 

( 

12.0, 

25.0, 

0.0) 

< 

24.0. 

25.0, 

0.0)  ( 

24.0, 

0.0, 

O.D) 

n 

ABS 

(  12.0, 

0.0, 

8.0) 

< 

12.0, 

0.0, 

0.0) 

( 

24.0, 

0.0, 

0.0)  ( 

24.0, 

0.0, 

8.0) 

12 

REL 

(  2.0, 

A.O, 

0.0) 

1 

2.0, 

2.0, 

0.0) 

t 

10.0, 

2.0, 

0.0)  ( 

10.0, 

A.O, 

0.0) 

13 

REL 

1  0.0, 

8,0, 

3.0) 

i 

0.0, 

8.0, 

0.0) 

( 

12.0, 

8.0, 

0.0)  1 

12.0, 

8.0, 

3.0) 

14 

ABS 

(  24.0, 

25.0, 

8.0) 

( 

24.0, 

25.0, 

0.01 

( 

12.0, 

25.0, 

0.0)  ( 

12.0, 

25.0, 

8.0) 

ts 

ABS 

(  24.0, 

0.0, 

8.0) 

( 

24.0, 

0.0, 

0.0) 

( 

24.0, 

25.0, 

0.0)  ( 

24.0, 

25.0, 

8.0) 

U 

ABS 

1  12.0, 

23.0, 

8.0) 

( 

12.0, 

25.0, 

0.0) 

( 

12.0, 

0.0, 

0.0)  1 

12.0, 

0.0, 

8.4) 

SURFACE 

VERTICES  OF 

/ONE 

3-  UPPER 

MIDDLE 

UNIT 

IS 

0R6 

COORDINATES  (FEET) 

17 

ABS 

(  24.0, 

30.0, 

8.0) 

< 

24.0, 

55.0, 

8.0) 

( 

12.0, 

55.0, 

B.O)  1 

12.0, 

30.0, 

8.0) 

18 

AIS 

(  24.0, 

55,0, 

0.0) 

< 

24.0, 

30.0, 

0.0) 

( 

12.0, 

30.0, 

0.0)  ( 

12.0, 

55.0, 

0.0) 

14 

ABS 

(  24.0, 

55.0, 

B.O) 

( 

24.0, 

55.0, 

0.0) 

( 

12.0, 

55.0, 

0.0)  ( 

12.0, 

55.0, 

8.0) 

20 

REL 

(  2.0, 

4.0, 

0.0) 

< 

2.0, 

2.0, 

0.0) 

{ 

10.0, 

2.0, 

0.0)  ( 

10.0, 

A.O, 

4.0) 

21 

REL 

(  0.0, 

8.0, 

3.0) 

( 

0.0, 

8.0, 

0.0) 

( 

12.0, 

8.0, 

0.0)  1 

12.0, 

9.C, 

3.4) 

22 

ABS 

(  12.0, 

30,0, 

8.0) 

( 

12.0, 

30.0, 

0.0) 

1 

24.0. 

30.0, 

O.C)  1 

24.0, 

30.0, 

8.0) 

23 

AIS 

(  12.0, 

55.0, 

8.0) 

( 

12.0, 

55.0, 

0.0) 

( 

12.0, 

30.0, 

0.0)  1 

12.0, 

30.0, 

B.O) 

24 

ABS 

(  24.0, 

30.0, 

8.0) 

< 

24.0, 

30.0, 

0.0) 

24.0, 

55.0, 

0.0)  ( 

24.0, 

55.0, 

8.0) 

SURFACE 

VERTICES  OF  /ONE 

4-  UPPER 

OUTSIDE 

UNIT 

IS 

ORG 

COORDINATES 

(FEET) 

25 

ABS 

(  12.0, 

30.0, 

8.0) 

( 

12.0, 

55.0, 

8.0) 

( 

0.0, 

55.0. 

8.0)  ( 

0.0, 

30.0, 

1.0) 

2i 

ABS 

(  12.0, 

55.0, 

0.0) 

( 

12.0, 

30.0, 

0.0) 

( 

0.0, 

30.0, 

0.0)  ( 

0.0, 

55.0, 

4.0) 

27 

ABS 

(  12.0, 

55.0, 

8.01 

( 

12.0, 

55.0, 

0.0) 

( 

0.0, 

55.0, 

0.0)  1 

0.0, 

55.0, 

8.0) 

28 

REL 

(  2.0, 

4.0, 

0.0) 

i 

2.0, 

2.0, 

0.0) 

( 

10.0, 

2.0, 

0.0)  I 

10.0, 

A.O, 

0.4) 

24 

ABS 

1  0.0, 

55,0, 

8.0) 

( 

0.0, 

55.0, 

0.0) 

( 

0.0, 

30.0, 

0.0)  1 

0.0, 

30.0, 

8.0) 

30 

ABS 

(  12.0, 

30.0, 

8.0) 

( 

12.0, 

30.0, 

0.0) 

( 

12.0, 

55.0, 

0.0)  ( 

12.0, 

55.0, 

9.4) 

11 

AIS 

(  0.0, 

30.0, 

8.0) 

( 

0.0, 

30.0, 

0.0) 

( 

12.0, 

30.0, 

0.0)  ( 

12.0, 

30.0, 

8.4) 

EOT  encountered. 

c> 


Figure  B8.  (Cont'd). 
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GLOSSARY 


This  glossary  of  variables  is  in  the  following  format: 

VARIABLE  (section,  number);  definition  of  the  variable 
where: 

VARIABLE  =  the  10-character  abbreviation  for  the  variable 
which  appears  in  the  reports  generated  by 
the  BLAST  Report  Writer 

section  =  the  segment  of  BLAST  to  which  the  data  apply 
ZN  =  loads  section 
SY  =  systems  section 
SZ  =  zone  in  systems  section 
PL  =  plant  section 

number  =  variable  number  as  shown  in  Figure  Bl. 

#OCCUPANTS  (ZN,2)  ;  the  actual  number  of  occupants  in  the  zone. 

AIR  MFR  CC  (SY,6)  :  mass  flow  rate  of  air  through  the  cooling  coil. 

AIR  MFR  HC  (SY,10)  ;  mass  flow  rate  of  air  through  the  heating  coil. 

CONBASEHTL  (ZN,22)  :  amount  of  outdoor  temperature  controlled 

baseboard  heating  load  which  is  convected 
to  the  zone. 

CONHEATEEQ  (ZN,12)  :  amount  of  the  heat  gain  from  electrical  equipment 

which  is  convected  to  the  zone. 

CONHEATGEQ  (ZN,16)  :  amount  of  the  heat  gain  from  gas  equipment 

which  is  convected  to  the  zone. 

CONHEATLTS  (ZN,7)  amount  of  the  heat  gain  from  lights  which  is 

convected  into  the  zone. 

CONHEATOCC  (ZN,3)  amount  of  the  heat  gain  from  people  which  is 

convected  into  the  zone. 

CONHEATOTH  (ZN,19)  ;  amount  of  the  heat  gain  from  other  equipment 

which  is  convected  into  the  zone. 

DBWASTE  (PL, 28)  :  the  amount  of  heat  which  was  recoverable  by  the 

double-bundle  chiller,  but  was  not  recovered 
because  no  demand  existed  for  it. 

DESSUPAIRT  (SZ,6)  :  the  required  supply  air  dry-bulb  temperature 

needed  to  satisfy  the  zone's  heating  and  cooling 
requi rements. 
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EEQ  PWRMET  (PL, 55)  :  the  electrical  power  consumed  by  each  equipment 

type  installed  in  the  plant. 

ELECDHWDMD  (PL, 43)  :  the  domestic  hot  water  demand  to  be  met  by  an 

electric  boiler  and/or  solar  system. 

ELECDMDDX  (SY,19)  :  the  electrical  demand  of  the  DX  condensing  unit. 

ELECDMDHRD  (SY,20)  :  the  electrical  demand  of  the  air-to-air  heat 

recovery  device. 

ELECDMDLTS  (ZN,6)  :  the  electrical  demand  from  lights  for  the  zone. 

ELECDMDEEQ  (ZN,11)  :  the  electrical  demand  from  electrical  equipment 

for  the  zone. 

EQ  DEMAND  (PL, 53)  :  the  demand  on  each  equipment  type  installed  in 

the  plant. 

EQ  LOADMET  (PL, 54)  :  the  load  met  by  each  equipment  type  installed  in 

the  plant. 

EQ  OP  CAP  (PL, 52)  :  the  operating  capacity  of  each  equipment  type. 

EQ  SIZE  OP  (PL, 57)  :  the  number  of  each  size  of  each  equipment  type 

which  is  operating. 

EQFUELUSED  (PL, 56)  :  the  amount  of  in-plant  fuel  consumed  by  each 

equipment  type  in  the  plant. 

EXAIR  MFR  (SZ,11)  :  the  exhaust  air  mass  flow  rate  for  the  zone. 

EXFANPWR  (SY,25)  :  the  total  exhaust  fan  power  for  all  zones  on 

the  system. 

FANCOOLD  (PL, 2)  :  the  total  chilled  water  demand  from  all  the  fan 

systems  served  by  the  plant. 

FANELECD  (PL, 3)  :  the  total  electrical  demand  from  all  the  fan  systems 

served  by  the  plant. 

FANFUELD  (PL, 4)  ;  the  total  fuel  (gas)  demand  from  all  the  fan  systems 

served  by  the  plant. 

FANHEATD  (PL,1)  the  total  heating  demand  from  all  the  fan  systems 

served  by  the  plant. 

FINAL  HUMR  (SZ,I2)  :  the  zone  humidity  ratio  at  the  end  of  the 

current  hour. 

GASDHWDMND  (PL, 42)  :  the  domestic  hot  water  demand  to  be  met  by  a 

fuel  boiler  and/or  solar  system. 

GASDMDGEQ  (ZN,15)  :  the  fuel  (gas)  demand  for  each  zone  resulting 
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HEATAVAIL  (PL.li) 
HEATRECDB  (PL, 27) 
HEATRECDCE  (PL, 21) 
HEATRECDCJ  (PL, 24) 
HEATRECDCL  (PL, 23) 
HEATRECDE  (PL, 14) 
HEATRECDJ  (PL,  17) 
HEATRECDL  (PL,  16) 
HEATRECESC  (PL, 26) 
HEATRECEST  (PL,  19) 
HEATRECGCE  (PL, 20) 
HEATRECGCL  (PL, 22) 
HEATRECGTE  (PL, 13) 
HEATRECGTL  (PL, 15) 
HEATRECHP  (PL, 29) 
HEATRECST  (PL, 18) 
HEATRECSTC  (PL, 25) 


from  gas  equipment  in  the  zone. 

amount  of  high-quality  (level  5)  heat 
available  for  storage  in  the  plant. 

amount  of  heat  recovered  by  the  double-bundle 
chillers. 

amount  of  exhaust  heat  recovered  from  the 
diesel -driven  chillers. 

amount  of  jacket  heat  recovered  from  the 
diesel -oriven  chillers. 

amount  of  lube  heat  recovered  from  the 
diesel -driven  chillers. 

amount  of  exhaust  heat  recovered  from  the 
diesel  generators. 

amount  of  jacket  heat  recovered  from  the 
diesel  generators. 

amount  of  lube  heat  recovered  from  the 
diesel  generators. 

amount  of  heat  recovered  from  the  extraction 
steam  turbine-driven  chillers. 

amount  of  heat  recovered  from  the  extraction 
steam  turbine  generators. 

amount  of  exhaust  heat  recovered  from  the 
gas  turbine-driven  chillers. 

amount  of  lube  heat  recovered  from  the  gas 
turbine-driven  chillers. 

amount  of  exhaust  heat  recovered  from  the 
gas  turbine  generators. 

amount  of  lube  heat  recovered  from  the  gas 
turbine  generators. 

amount  of  heat  recovered  by  the  heat  pumps 
in  the  plants. 

amount  of  heat  recovered  from  the  steam 
turbine  generator. 

amount  of  heat  recovered  from  the  steam 
turbine-driven  chillers. 
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HEATSTORED  (PL, 12)  :  amount  of  available  heat  for  storage  (HEATAVAIL) 

that  is  actually  stored  in  a  hot  storage 
tank  or  is  used  to  produce  chilled  water 
which  is  stored  in  a  cold  storage  tank. 

HPWASTE  (PL, 30)  :  the  amount  of  heat  which  was  recoverable  by  the  heat 

pump  but  was  not  recovered  because  no  demand 
existed  for  it. 

HTRECAIR  (SY,21)  :  total  heat  recovered  from  relief  air  in  fan 

system.  A  positive  number  indicates  heat 
added  to  makeup  air.  A  negative  number 
indicates  heat  removed  from  makeup  air. 

HUMADDWATR  {SY,18)  :  amount  of  water  added  by  the  humidifier  to 

air  delivered  to  building. 

INAIR  CC  (SY,1)  :  air  dry-bulb  temperature  entering  the  cooling 

coil . 

INAIR  HC  (SY,7)  :  air  dry-bulb  temperature  entering  the  heating  coil. 

INHUMR  CC  (SY,2)  :  humidity  ratio  of  air  entering  the  cooling 

coil . 

INWATERCT  (PL, 44)  ;  temperature  of  water  entering  cooling  tower. 

INWATEREC  (PL, 47)  :  temperature  of  water  entering  evaporative 

condenser. 

LATHEATEEQ  (ZN,14)  :  amount  of  latent  heat  gain  in  the  zone  from 

electric  equipment. 

LATHEATGEQ  (ZN,18)  :  amount  of  latent  heat  gain  in  the  zone  from 

gas  equipment. 

LATHEATOCC  (ZN,5)  :  amount  of  latent  heat  gain  in  the  zone  from 

occupants. 

LATHEATOTH  (ZN,21)  :  amount  of  latent  heat  gain  in  the  zone  from 

other  equipment. 

MEANRADTMP  (ZN,24)  :  mean  radiant  temperature  of  the  zone. 

MIXAIRHUMR  (SY,13)  ;  humidity  ratio  of  the  air  after  the  mixing  box. 

MIXAIROUT  (SY,15)  :  fraction  of  total  mixed  air  which  is  outside 

air. 

MIXAIRTEMP  (SY,12)  :  dry-bulb  temperature  of  the  air  after  the 

mixing  box. 


112 


MIXAIRTMPD  (SY,14)  : 

OUTAIR  CC  (bY.3)  ; 

OUTAIR  HC  (SY,8)  : 

OUTHUMR  CC  (SY,4) 

OUTHUMR  HC  (SY,9)  ; 

OUTHUMRHUM  (SY,16)  : 
OUTWATERCT  (PL, 45)  : 

OUTWATEREC  (PL, 48)  ; 

OUTWATERWW  (PL, 50)  : 

PREHEATCLD  (SY,22)  : 
PUMPPWRCW  (PL, 31) 
PUMPPWRHW  (PL, 32) 
PUMPPWRSOL  (PL, 33)  : 
RAOBASEHTL  (ZN,231  : 

RADHEATEEO  (ZN,13)  : 
RADHEATGEQ  (ZN.IZ)  ; 
RADHEATLTS  (ZN,8) 
RADHEATOCC  (ZN,4) 


desired  dry-bulb  temperature  of  the  air  after 
mixing  box  which  the  economy  cycle  controller 
tries  to  achieve. 

dry-bulb  temperature  of  air  leaving  the 
cool ing  coil . 

dry-bulb  temperature  of  air  leaving  the 
heating  coil . 

humidity  ratio  of  air  leaving  the  cooling 
coil . 

humidity  ratio  of  air  leaving  the  heating 
coil  . 

humidity  ratio  of  air  leaving  humidifier. 

temperature  of  water  leaving  the  cooling 
tower . 

temperature  of  water  leaving  the  evaporative 
condenser. 

temperature  of  water  leaving  the  well-water 
condenser. 

the  total  load  on  preheat  coil. 

chilled  water  pump  electrical  demand. 

hot  water  pump  electrical  demand. 

solar  system  pump  electrical  demand. 

amount  of  outdoor  temperature  controlled 
baseboard  heating  load  which  is  radiated 
to  the  zone. 

amount  of  the  heat  gain  from  electrical 
equipment  which  is  radiated  to  the  zone. 

amount  of  the  heat  gain  from  gas  equipment 
which  is  radiated  to  the  zone. 

amount  of  the  heat  gain  from  lights  which  is 
radiated  to  the  zone. 

amount  of  the  heat  gain  from  occupants  which 
is  radiated  to  the  zone. 
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RADHEATOTH  (ZN,20)  :  amount  of  the  heat  gain  from  other  equipment 

which  is  radiated  to  the  zone. 

RECOOLCOIL  (SZ,3)  :  zone  recool  coil/fancoil  cooling  demand. 

REHEATCOIL  (SZ,2)  :  zone  reheat  coil/fancoil  heating  demand. 

RETAIR  MFR  (SZ,10)  :  total  return  air  mass  flow  rate  for  system. 

RETAIR+LTS  (ZN,10)  :  return  air  heat  gains  from  lights  to  the 

zone. 

RETAIRHUMR  (SZ,8)  humidity  ratio  of  the  zone  return  air. 

RETAIRTEMP  (SZ,7)  :  dry-bulb  temperature  of  the  zone  return  air. 

RETFANPWR  (SY,24)  :  total  return  fan  electrical  demand. 

SOLCOOL  (PL, 37)  :  amount  of  collected  solar  energy  used  to 

satisfy  cooling  demands. 

SOLDHW  (PL, 39)  :  amount  of  collected  solar  energy  used  to  satisfy 

domestic  hot  water  demand. 

SOLDRAPES  (ZN,26)  :  amount  of  solar  gain  in  drapes. 

SOLFLOADHP  (PL, 40)  :  amount  of  collected  solar  energy  used  to 

false  load  the  heat  pump. 

SOLHEAT  (PL, 38)  :  amount  of  collected  solar  energy  used  to 

satisfy  heating  demands. 

SOLWALLS  (ZN,27)  :  amount  of  solar  gain  in  walls. 

SOLWASTE  (PL, 35)  :  amount  of  solar  energy  which  could  have  been 

collected,  but  was  not  because  the  solar 
tank  was  charged  to  capacity. 

SUPAIR  MFR  (SZ,9)  :  the  supply  air  mass  flow  rate  for  the  zone. 

SUPFANPWR  (SY,23)  the  total  supply  fan  power  for  the  system. 

TANKTEMP  (PL, 36)  the  temperature  of  the  solar  storage  tank  at 

the  end  of  the  hour. 

THERMBASEH  (SZ,1)  the  demand  for  thermostat  controlled 

baseboard  heat  for  the  zone. 
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TOT  COL  LD  (SY,6)  the  total  chilled  water  demand  of  the  cooling 

coil  or  the  total  amount  of  heat  removed 
from  the  system  supply  air  by  the  system. 

TOT  HUMLD  (SY,17)  :  the  total  energy  demand  of  the  humidifier. 

TOTCOOLD  (PL, 6)  :  the  total  chilled  water  demand  on  the  plant. 

TOTELECD  (PL, 7)  :  the  total  demand  for  electricity  from  the  plant, 

including  electrical  demands  from  the  building, 
systems,  and  plant. 

TOTEXAMFR  (SY,28)  :  total  exhaust  air  mass  flow  rate  from  the 

system. 

TOTFUELD  (PL, 8)  :  the  total  amount  of  fuel  consumed  in  the  plant. 

TOTHEATD  (PL, 5)  ;  the  total  amount  of  heat  demand  in  the  plant, 

including  heat  from  systems  and  absorption 
chillers. 

TOTHEATLD  (SY,11)  :  the  total  hot  water  demand  from  the  heating 

coil  in  the  system. 

TOTHEATREC  (PL, 9)  ;  total  heat  recovered  by  plant  from  all 

sources  and  at  all  levels. 

TOTRETAHUM  (SY,29)  :  return  air  humidity  ratio  for  system  before 

mixing  box. 

TOTRETAMFR  (SY,27)  :  total  system  return  air  mass  flow  rate. 

TOTRETATMP  (SY,30)  :  return  air  dry-bulb  temperature  for  system 

before  mixing  box. 

T0TS0LAR+  (ZN,25)  :  total  solar  gain  in  the  zone. 

TOTSOLCOL  (PL, 34)  :  total  energy  collectable  by  the  solar  system. 

TOTSUPAMFR  (SY,26)  :  system  total  supply  air  mass  flow  rate. 

TOTWASTE  (PL,  10)  :  total  amount  of  waste  heat  at  all  levels 

which  was  recoverable,  but  not  used 
in  the  plant. 

UNMET  COOL  (SZ,5)  ;  the  amount  of  zone  cooling  load  which  could 

not  be  met  by  the  system. 

UNMET  HEAT  (SZ,4)  :  the  amount  of  zone  heating  load  which  could 

not  be  met  by  the  system. 


VERTICES  (ZN.l) 


the  coordinates  for  the  vertices  of  each 
surface  in  the  zone  description  (not  hourly). 

VISHEATLTS  (ZN,9)  ;  amount  of  heat  gain  from  lights  that  are 

visible  light. 

WATERFRCT  (PL, 46)  ;  condenser  water  flow  rate  through  cooling 

tower. 

WATERFREC  (PL, 49)  ;  condenser  water  flow  rate  through  evaporative 

condenser. 

WATERFRWW  (PL, 51)  :  water  flow  rate  from  well-water  condenser. 
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Herron,  Dale 

Building  Loads  Analysis  and  System  Thermodynamics  (BLAST)  program 
users  manual  —  volume  one  supplement  (version  3.0):  supplement  to 
the  BLAST  users  manual,  version  2.0/by  D.  Herron,  0.  Walton,  L.  Lawrie 
—  Champaign,  IL  :  Construction  Engineering  Research  Laboratory  ; 
available  from  NTIS,  1981. 

116  p.  (Technical  report  ;  E-171) 

Supplement  to  CERL  technical  report  E-1I)3,  vols.  1  and  2. 

1.  BLAST  (computer  program).  2.  Buildings  —  energy  consumption 
I.  Walton,  George.  II.  Lawrie,  Linda.  III.  Title.  IV.  Series: 
U.S.  Army.  Construction  Engineering  Research  Laboratory.  Technical 
report  ;  E-171. 
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